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�A&�<�.)*�*�<N<d>	/-ID&�3DX
PS('Cn*�5_5G3!&)@NUY:�*�>;@82D&�$�&�á�,-/�78>;@8>;C4:�%'@8:�<�*�&�3=1'*�:�5'36&)�[&�<�.)*�*�<
<d>	/-ID&�36c81'*)R[>;@8C4,-/�9;&�1'36&)/-3H>;&��85'/->;&�<�c8785':�CD*�5FE_5G36:�5'36& � RAUYq�U=)YX Z(�*�>[:�%'&)MQO4PSR[T)U]\YX ZN365'K�K�*�>;:�:�*)(+5G1'9;:�/�*�1FK�>;*�K�&�>;,�C�X
i�*�>[,-/�9;&�1'36/-1'24/�1G(+*�>;EF@8:�/�*�1F(�*�>[UY:�*�>;@82D&�$�&�á��[&�<�.)*�*�<BÙ0>;/-ID&�3H.)/�:�%
M4O4PeRAT0U]\�X Z8c?3!&�&)365'7836&�9;:�/-*�1_ä�X ÖYX uYX t8c8K�@82D&)ä8m8\?c8*�>[9;*�1':�@89;:�CD*�5'>
RA>;@8CQ�A&�36&�@8>;9	%F>;&�K�>;&�36&�1':�@8:�/�ID&�X

úfû úfû ú I ÿ�J
cmd/c1/tp/stkacs

���LK1�	9;��ÿ�M��N���PO
ßr/-:�%_M4O4PeRAT0U]\YX Z8c836*�5G>	9;&)9;*�<�&0(�*�>

stknet.c
@81'<B:�%'&)@83636*�9;/�@8:�&�<

%G&�@8<�&�>[(�/-,�&�3=.0/-,-,�1'*),�*�1'2n&�>[78&)@8ID@8/-,�@87?,�&)@81'<B.)/�,-,�78&)>;&�E_*�ID&�<B(�>;*�E
:�%'&

cmd/c1/tp
<�/�>;&�9;:�*�>;C X

$�%'&)9	*�EFK�*�1G&�1':�3H(�*�>
stkacs

.)/�,-,�>;&�36/-<�&0/-1F@b1'&�. <�/�>;&�9;:�*�>;C1>�:�%'&
9;*�EFK�*�1'&�1G:�3=@8>;&0:�%'&

Nmakefile
EF*�<�5',-&�c8>;&�,�*�9;@8:�@878,-&0EF*�<�5',-&

stknet.o
c8@81'<B@8>;9;%'/-ID&

stklib.a
Xg$�%'&�36&09;*�EFK�*�1'&�1':�3=.0/-,-,�78&

<d/�36:�>;/�7?5':�&�<J.)/�:�%F:�%'&0M4OQPSRAT0U]\YX Zb>;&�,-&�@836&0EF@8:�&�>;/�@?,�3=:�*)@8,-,�3!/-:�&�3DX

vAwRQ S �A�nÌÍ{)Ë	&J���("��0��ÈÊÇ§{0}�}�Ï����6Ç§�)�D��{)���
$�%'&)(+*�,-,�*�.)/-1'243!5G7836&�9;:�/-*�1'3=<�&�369;>	/-78&)9;*�E_Kd@8:�/�78/-,-/�:�C4/�36365'&�3=@8(�(+&�9;:�/-1'2
1G&�:�.)*�>;áâ9;*�1'1G&�9;:�/-ID/-:�C4@81'<B9;*�E_EF5'1G/�9;@8:�/-*�1'3DX

úfû Tfû ý -/�����G�	�N9;K19;�U9;�VOWM���X:MDÿ���XL�L�Y���%I[Z��]\�I^Z/FH\��	X:�W_DA�,
$�%'&)(+*�,-,�*�.)/-1'243!5G7836&�9;:�/-*�1'3=<�&�369;>	/-78&)9;*�E_Kd@8:�/�78/-,-/�:�C4/�36365'&�3=@8(�(+&�9;:�/-1'2
O4&�:�.0*�>;á(`)5'&�5'/-1'24UYCD36:�&�ELo�O.`)UYs�c8O4&�:�.)*�>;á(`05G&�5'/�1G2
hA1'ID/->;*�1'EF&�1':�o�O.`)h[s�c8@81G<Ji�/�,-&0$'>;@81'36(�&�> � 2D&�1':�o�i�$ � sSX

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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uYX tYX j8X jcb*d#egfPh1ikj�l1mPn
PS1'9;*�EFK�@8:�/�7?/�,-/-:�C4/�1G:�>;*�<�5G9;&�<J.)/�:�%F>	&�,-&�@836&��gMQO4PSR[T)U�V�X ZYX u�×�VYX u
$�%'&0@?ID@8/�,-@878/-,-/�:�C4*�('@NO4&�:�.)*�>;á(`05'&�5G/�1G2QhA1'ID/->	*�1GE_&�1G:�o�O.`)h[sG(+*�>
M4OQPSRAT0U]%'@83=9;@85'36&�<B9;%'@81'2D&�3=:�*0:�%'&)O4&�:�.)*�>;á(`05'&�5G/�1'24UYCD36:�&�E
o�O.`)UYsG9;*�1'(�/-2D5'>;@8:�/�*�1»X
ÚNÛ'ÜyÝfÞà$�%'&)(+*�,-,-*�.0/-1'249;%'@81'2D&�3=@8(�(+&�9;:�O.`)U]/�:�36&�,-(+c?.0%G&�:�%G&�>[*�>
1'*�:�CD*�5F@8>;&)5'36/�1G2QOo`)hàX

Oo`0hØ9;*�1'36/-36:�3H*�(':�.)*0&��D/-36:�/�1'24M4OQPSR[T)U]K�>;*�<�5'9;:�3Ho�O.`)U]@81'<B:�%'&
i�/�,-&0$#>;@81G36(+&�> � 2D&�1':�o+i�$ � s�s'@81'<B*�1'&)@8<�<�/-:�/�*�1G@8,�c?36&�K�@8>;@8:�&�,�C,-/�9;&�1'36&�<BK�>;*�<�5G9	:�c?OQ&�:�.)*�>	á(`)5'&�5'/-1'24h Ó :�&�1'36/-*�1'3Ho�Oo` Ó seX
Oo`0U]1G*�.a>;&��85'/->;&�3H:�%'&)(+/-,-&

/etc/nqeinfo
Xg$�%'/-3H(�/-,�&)9;*�1':�@8/-1'3

9;*�1'(�/�2n5'>;@8:�/�*�1F/-1'(�*�>	EF@8:�/-*�1F:�%G@8:�Oo`)U�@?1'<BO.` Ó 5'36&)*�1F36:�@?>	:�5'K�X
$�%'/�3=(�/�,-&0/-3=K�,�@89;&�<B/-1

/etc
78C4:�%'&0/-1'36:�@8,-,-@8:�/-*�1FK�>;*�9;&�363DX^$�%'&

M4OQPSRAT0U]PS1'36:�@8,-,�@8:�/-*�1D×�R[*�1'(�/-2D5'>;@8:�/�*�1Fpr&�1'5FUYCD36:�&�EÑ:�*�*�,#5'36&�3H@?1
/-1'K�5':�:�&�EFK�,-@8:�&

nqeinfo
(�/-,�&):�%'@8:�/-3H,-*�9;@8:�&�<B/�1

/usr/src/skl/etc
X Ò *�5F9;@81F5'36&):�%'&)EF&�1'5F36CD36:�&�EL:�*)&�1'365'>;&

:�%'@8:�:�%'&0ID@?,�5'&�3=/-1
nqeinfo

@?>	&)@8K�K�>;*�K�>;/-@8:�&0(�*�>[CD*�5'>A/�1'36:�@8,-,-@8:�/�*�1»X
Oo`0U].)/�,-,�1'*�:�36:�@8>;:�.)/�:�%'*�5G:�@81F@8K�K�>;*�K�>;/�@?:�&�,-C49	*�1G(+/-2D5'>;&�<
/etc/nqeinfo

(�/�,-&�X
$�%'&

/etc/nqeinfo
(+/-,-&02D&�1'&�>;@8:�/-*�1_/-3HK�&�>;(�*�>;EF&�<J@85':�*�EF@8:�/-9	@?,�,-Cyc

@81G<J78C4<�&�(�@85',-:�c?78CQ:�%'&)EF&�1'5_36CD36:�&�EL:�*�*�,�XgUY/�:�&�3=:�%G@8:�.)@81':�:�*
/-1'36:�@8,-,�O.`)U].0/-:�%'*�5':�O.` Ó EF5'36:�,-&�@8ID&

NQE configuration&�1'@?78,�&�<B/-1F:�%'&)9;*�1'(+/-2D5'>;@8:�/-*�1FEF&�1'5»X
$�%'&0(�*�,-,�*�.)/-1'24E_&�1G5F3!&�,-&�9;:�/�*�1G3H@8(�(�&�9	:�Oo`0hØ9;*�1'(�/-2D5'>;@8:�/�*�1 Xg$�%'&
36&�,-&�9;:�/-*�1'3=@8>;&036%G*�.01F.)/�:�%F:�%'&�/�>A<�&�(�@85',-:�36&�:�:�/�1'2n3�X
$�%'&0*�K�:�/-*�1F:�*09;*�1'(�/�2n5'>;&0Oo`0hØ@?K�K�&�@8>;3H5G1'<�&�>[:�%'&)EF&�1'5F(+*�>
Configurator Automation Options

c8@83=(+*�,-,-*�.03D�

S–>  NQE configuration?                   YES

$�%'&0*�K�:�/-*�1F:�*0&�1'@87?,�&)Oo`0hØ@8K�Kd&�@8>;3H5'1G<�&�>[:�%'&)EF&�1'5F(+*�>
Major

Software Configuration
c8@83=(�*�,�,-*�.)3D�

S–>  Network Queueing Environment (NQE)   ON

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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$�*)36:�@8>;:�Oo`0U].)/�:�%'*�5G:�Oo` Ó c85'36&):�%G& qstarto+V8sG9	*�EFEF@81'<�X^$�*36:�@8>;:�78*�:�%FOo`)U�@?1'<BO.` Ó c85G36&0:�%'& nqeinito�V8s'9;*�EFEF@81'<fXgPS('CD*�5<d/�36@878,-&
CONFIG_NQE

c8:�%'&
nqeinfo

(�/�,-&)/�3=1'*�:�7?5'/�,-:�<d5'>;/�1G2
/-1'36:�@8,-,�@?:�/-*�1'c8@?1'<BO.`)U].0/-,-,�1'*�:�36:�@8>;:6XgPe(G(+*�>A36*�E_&)>;&�@836*�1FCD*�5F<�*
1G*�:�%'@?ID&0@?1

nqeinfo
(+/-,�&)@8(�:�&�>[/-1'36:�@8,-,�/-1'2Dc8CD*�5F9;@81F9;*�K�C4:�%G&

<d&�(+@85G,�:
nqeinfo

(�/-,�&):�*
/etc

(+>;*�E
/usr/src/skl/etc/nqeinfo

X

� ,�:�%'*�5G2D%FO.` Ó >;&��85'/->;&�3H@N36&�K�@8>;@8:�&),�/-9;&�1'36&�c8:�%'&)*�:�%G&�>[9;*�EFK�*�1'&�1':�3
*�(GO.`)hØ(+*�>AMQO4PSR[T)U]o+Oo`)U�@?1'<Bi�$ � sG<�*)1'*�:�>;&��85'/->;&),�/-9;&�1'36&�3DX$�%'&�CQ>;&�EF@8/-1FK�@8>;:�*�(':�%'&0M4O4PeRAT0U]K�>;*�<�5G9	:�36&�:!Xgi�*�>[/-1'(�*�>;E_@?:�/-*�1
@?78*�5':�O.` Ó ,-/�9;&�1'36/-1'2Dc?36&�&0365'7?36&�9	:�/-*�1FäYX ÖYX u�Xåj�c?K�@82D&)ä8m8VYX

uYX tYX j8X Ö
qdump/qload q�rRsutVsVrEv nPfPw syx�r n'j1z r wPmP{ q�s wPmP|o}~z�w�bWd#e����5�

PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�\YX Z
`A&�2D/-1'1'/-1'24.0/-:�%_:�%'&)M4OQPSRAT0U]\YX ZN>	&�,-&�@836&�c8:�%'&

qdump
×
qload5G:�/-,-/�:�C4369	>;/-K�:�3H@8>;&)1'*0,-*�1'2D&�>A1'&�&�<�&�<fXg$�%'&)<�*�9;5'EF&�1':�@8:�/�*�1F(�*�>

qdump
@81'<

qload
%G@83H7?&�&�1_>;&�EF*�ID&�<B(+>;*�EÑ:�%G&0M4OQPSRAT0U]\YX Z

EF@81G5'@8,-3DX^$�%'&�36&)369;>	/-K�:�3H.)&�>;&0*�>;/-2D/�1G@8,�,-CQKd>	*�ID/-<�&�<B:�*05'K�2D>;@8<d&
(�>;*�ELM4OQPSRAT0U]äYX Zb:�*0M4O4PSR[T)U�VYX Z8c8<�5G&0:�*0/-1'9;*�EFK�@8:�/�7?/�,-/-:�/-&�3H/-1F:�%G&
Oo`)U�36K�*�*�,#<�/�>;&�9;:�*�>;CQ78&�:�.)&�&�1_:�%'&�36&):�.0*)>	&�,-&�@836&�3DXg$�%'&�36&
9;*�EFEF@81'<�3=@8>;&01G*0,-*�1'2D&�>[1G&�&�<�&�<J(�*�>[5GK�2D>;@8<�/-1'2Q(�>;*�ELM4OQPSRAT0U]VYX Z
>;&�,-&�@836&�3H:�*)MQO4PSR[T)U�\�X ZN78&�9;@85'36&):�%G&0Oo`0U]36K�*�*�,�<�/->;&�9;:�*�>;C
Kd>	*�ID/-<�&�<B.0/-:�%_M4O4PeRAT0U]VYX Zb/-3H5'Kd.0@8>;<B9;*�E_K�@?:�/-78,-&0.)/�:�%F:�%'&0Oo`0U
36K�*�*�,�<�/->;&�9;:�*�>	C4K�>;*�ID/�<d&�<J.0/-:�%_M4O4PeRAT0U]\YX ZYX
�?*�783H365'78EF/-:�:�&�<J@8:�:�%G&0M4OQPSRAT0U]VYX ZN>	&�,-&�@836&),�&�ID&�,#.0/-,�,#78&0>;&�>;5'1
@?(+:�&�>[:�%'&)5'K�2D>;@8<�&):�*0M4OQPSRAT0U]\YX ZYX
�A&�36:�@8>;:�(+/-,-&�3H@8>;&)/�1'9;*�EFK�@8:�/-78,-&078&�:�.)&�&�1_M4O4PeRAT0U]VYX ZN@81'<
M4O4PeRAT0U]\YX ZYXg`[@8:�9;%=Ä	*�783=:�%'@8:�@?>	&)9;%'&�9;á�K�*�/-1':�&�<J*�1F@NM4OQPSR[T)U
V�X ZN36CD36:�&�EÑ@8>;&01'*�:�@85':�*�E_@?:�/-9;@8,-,�C4>;&�36:�@?>	:�&�<B*�1_@NM4OQPSRAT0U]\YX Z
36CD36:�&�EkX

� ,�:�%'*�5G2D%_:�%'&)O.`)U]3!Kd*�*�,�<�/�>;&�9;:�*�>;CQ/-3H5'K�.)@8>;<J9;*�EFK�@8:�/-78,-&0(�>	*�EM4O4PeRAT0U]VYX Zb:�*)MQO4PSR[T)U�\YX Z8c878@?9	á#.0@8>;<B9;*�E_K�@?:�/-78/-,-/�:�CQ/-3H1G&�/�:�%'&�>
2D5G@8>;@81':�&�&�<J1G*�>[365'K�K�*�>;:�&�<fXgßÔ%'/�,-&):�&�36:�/-1'24:�%G&0M4OQPSRAT0U]\YX Z
>;&�,-&�@836&�c8/-:�/-3H>;&�9;*�EFE_&�1G<�&�<J:�%'@?:�CD*�5F5'36&0@N<�/-(+(�&�>;&�1':
/usr/spool/nqs

<d/�>;&�9;:�*�>;CQ78&)5'36&�<�c8:�*0K�>;&�36&�>;ID&0:�%'&

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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M4OQPSRAT0U]VYX ZbOo`0U]<�@8:�@87?@836&�X^O4*�:�&):�%'@8:�:�%'&)36K�*�*�,�<�/->	&�9;:�*�>;CQ/-3
36K�&�9;/-(+/-&�<B78CQ:�%'&

NQE_NQS_SPOOL
ID@?>	/-@878,-&)/�1F:�%'&

/etc/nqeinfo(�/�,-&�c836*)/�:�/�3=1'*�:�1G&�9	&�3636@8>;C4:�*0>;&�785G/�,-<BO.`)U]:�*)9;%'@81'2D&):�%'&)O.`)U
36K�*�*�,d<�/->;&�9;:�*�>	C�XgUY&�&)365'7836&�9;:�/�*�1Fu�X tYX j8X uYXåjg(�*�>[EF*�>;&)/�1G(+*�>;EF@8:�/�*�1 X
PS('@8(�:�&�>[36:�@8>;:�/-1'24K�>;*�<�5'9;:�/�*�1F.)/�:�%FMQO4PSR[T)U�\�X ZN/�:�78&�9;*�E_&�3
1'&�9;&�3636@8>;C4:�*0>;5'1FM4O4PeRAT0UãVYX Z8c?5'36&)*�1'&)*�(':�%'&)(+*�,-,-*�.0/-1'2
K�>;*�9;&�<�5'>;&�3D�

•
q�&�:�:�%'&)�85'&�5'&�3=&�EFK�:�CQ@?3�Ä;*�783=(+/-1'/-36%_@?1'<B:�%G&�1_(�@8,-,�78@?9	á�:�*)VYX Z�X

•
Õ�&�>;(+*�>;EL:�%'&)(+*�,-,-*�.0/-1'2436:�&�K�3D�
UY:�*�KB@8,-,��85'&�5G&�3H36*):�%G@8:�1'*)EF*�>;&0�85G&�5'&�<BO.`)U]>;&��85'&�36:�3H@8>;&

/�1'/-:�/-@8:�&�<�X
Ù0/-36@878,-&0:�%'&)�85'&�5G&�3H36*):�%G@8:�1'*)EF*�>;&0>;&��85'&�36:�3=@8>;&0365'7?E_/-:�:�&�<fX
�[&�>;5'1F@8,-,#>	5G1'1'/-1'2�Ä	*�783=o�36&�&):�%G&

qmgr rerun request9	*�EFEF@81'<dseX/�8*�783=:�%'@8:�9	@?1_7?&0>;&�>;5'1F.)/�,-,�7?&0�85G&�5'&�<fX/�8*�783
:�%G@8:�9;@81F1G*�:�78&)>;&�>;5'1F.)/�,-,�9;*�1':�/-1'5'&)>;5'1'1'/-1'21> Ò *�5F9;@81F&�/-:�%'&�>:�&�>;EF/-1'@8:�&0:�%'&�36&�Ä;*�783H*�>A,�&�:�:�%'&�EL(�/�1G/�36%F>;5'1'1G/�1'2'X

pW*�In&0�85'&�5G&�<ëÄ;*�783=:�*)@81F&�1'@87?,�&�<�c836:�*�K�K�&�<BK�/-K�&)�85'&�5'&)*�1
@81'*�:�%'&�>[Oo`)U]*�>[Oo`0hØ%G*�36:�o�36&�&0:�%'&

qmgr move
9;*�E_EF@81G<�seX

MQ36&�>;3=E_5G36:�%'@8In&0@89;9;*�5'1':�3=*�1F:�%'&)%'*�36:�:�*).0%'/-9;%F:�%'&)�85'&�5'&�<
Ä	*�783=@8>;&0>;*�5':�&�<fX

ß]@?/�:�(+*�>A>	5G1'1'/-1'2�Ä	*�783=@81'<§Ä	*�7?3H365'78EF/-:�:�&�<B78C4:�%'&0M4O4PSR[T)U
36:�@8:�/-*�1F9	@?,�,�K�>;*�9;&�3636*�>[o�M4UYR[Õ�s':�*0(�/�1'/-36%'c8*�>A:�&�>;EF/-1'@8:�&0:�%'&�EkX

�[&�,-*�@8<B:�%G&0M4OQPSRAT0U]VYX Zb36CD36:�&�EÑo+5'36/-1'24@N<�/�(�(�&�>	&�1G:�Oo`0U]36K�*�*�,
<�/�>;&�9;:�*�>;CDs+c?@81'<B:�%G&�1_>;*�5':�&):�%'&0�?5'&�5'&�<§Ä	*�783DX

PS('CD*�5F%'@8In&0@81GCQ�85G&�36:�/-*�1'3=@878*�5':�&�/�:�%'&�>AEF&�:�%'*�<�c89;*�1':�@89;:�CD*�5G>
RA>	@?CQ�[&�36&�@8>;9;%F36&�>	ID/-9;&0>;&�K�>;&�36&�1':�@8:�/-ID&�X
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uYX tYX j8X u�bWd#e�i�j1|o�.����fPz�� x i rRsu��sutVsur5v fPz�j1fPmPw�j]n
$�%'&)(+*�,-,-*�.0/-1'24365'7836&�9;:�/-*�1'3=<�&�369;>;/�78&)Oo`0U]@81'<Bi�$ � 9;*�EFK�@8:�/-78/�,-/-:�C
9;*�1'9;&�>;1'3DX

���y�������y���u�
/etc/nqeinfo

��¥�¥�¡!¥0¨©�!ª��%���4�¤£8¥��1���k«S�!£8¨©�����?ªe�¤�½���!£
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��gMQO4PSR[T)U]VYX Z�X u�×�VYX u
Oo`)U�@81G<Ji�$ � 1'*�.a5G3!&):�%'&

/etc/nqeinfo
(�/�,-&)(+*�>A9;*�1'(�/�2D5G>	@?:�/-*�1

/-1'(�*�>;EF@8:�/-*�1F@8:�36:�@8>;:�Ã+5'KB:�/�EF&�XgO.`)U]@81'<Ji�$ � .0/-,-,�1'*�:�36:�@8>;:
.)/-:�%G*�5':�@81F@8K�K�>;*�K�>;/-@8:�&�,�C49;*�1'(�/�2D5'>;&�<

/etc/nqeinfo
(+/-,-&�X^$�*

&�1G365'>;&0:�%'@?:�:�%'&)ID@8,-5'&�3=/�1
nqeinfo

@8>;&0@8KdK�>;*�K�>;/�@8:�&)(+*�>[Cn*�5'>
/-1'36:�@8,-,�@?:�/-*�1'c85G36&0:�%'&)Oo`0hØEF&�1'5F/-1F:�%G&0M4O4PeRAT0U
PS1'36:�@8,-,-@8:�/�*�1D×�R[*�1G(+/-2D5'>;@8:�/-*�1FpW&�1G5_U�CD36:�&�E X
RA*�1'(�/�2D5G>	@?:�/-*�1FK�@8>;@8EF&�:�&�>;3H/-1_:�%'&

/etc/nqeinfo
(+/-,-&0.)/-,�,

*�ID&�>;>;/-<�&0&��?5'/�In@8,�&�1G:�O.`)U]9;*�1'(+/-2D5'>;@8:�/-*�1FK�@8>;@8EF&�:�&�>;3=/�1F:�%'&
/usr/src/net/nqs/include/config.h

(�/�,-&�Xg$�*)36&�&0:�%'&
ID@?,�5G&�3HOo`0U]/-3=9;5'>;>	&�1G:�,-C45'36/-1'2Dc85'36&):�%'&

qconfigchk
o�V8s

9;*�EFEF@81'<fX
i�*�>[EF*�>;&0/-1'(�*�>;E_@?:�/-*�1F@878*�5':�:�%'&

/etc/nqeinfo
(+/-,-&�c836&�&):�%G&

�
bo ¢¡'£�e(b*d#egikj1|obWd�¤¥��|1� s j s n r wPi r z�w�¦ n�§ q¨s |1m�c?U8©)m8Ö8u8Z�)YX
���y�������y���yª �%���

qstart
��£?¥

qstop
«S�!�Q�Q��£8¥�¢����!«e�¤��� �!£
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�\YX Z
PS1F:�%'&)MQO4PSR[T)U]\YX ZN>;&�,-&�@836&�c8:�%'&

qstart
o�V8sG@81'<

qstop
o+V?s

9;*�EFEF@81'<�3=@8>;&0/-1'36:�@8,-,�&�<B/-1_:�%'&
/etc

<�/->;&�9;:�*�>	C4/�1G36:�&�@?<J*�(':�%'&
/usr/bin

<�/->;&�9;:�*�>;C�X

���y�������y���y� �%���
qstart

��£?¥
qstop

«e�!�Q�Q��£?¥�¢�¢ �!�8ªS«e¡
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��gMQO4PSR[T)U�V�X ZYX u
`A&�2D/-1'1'/-1'24.0/-:�%_:�%'&)M4OQPSRAT0U]VYX ZYX ub>;&�,-&�@836&�c8:�%'&

qstart
o�V8s

9;*�EFEF@81'<B/�3=/�1G3!:�@8,-,-&�<J(�>;*�E
/usr/src/net/nqe/bin/qstart

X
Õ�>;&�ID/�*�5G3!,-C c8/-:�.)@83=/�1'36:�@8,-,-&�<J(�>;*�E
/usr/src/net/nqs/cmd/qstart

X
sh
Xg$�%G&

qstop
o�V8s'9;*�EFE_@?1'<

/-3H/-1'36:�@8,-,-&�<J(�>;*�E
/usr/src/net/nqe/bin/qstop

X^Õ�>	&�In/�*�5'36,-Cyc
/-:�.)@83H/-1'36:�@8,-,-&�<J(�>;*�E

/usr/src/net/nqs/cmd/qstop
X
sh
X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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PS('CD*�5F%'@8ID&),-*�9	@?,�EF*�<�3H:�*
qstart

o�V8s'*�>
qstop

o�V8s+c?:�%G&0EF*�<�3=.0/-,�,
1'*),-*�1'2D&�>[@?K�K�,�C478&�9;@85G3!&

qstart
@?1'<

qstop
%'@8ID&)78&�&�1FEF*�ID&�<

(�>;*�EL:�%'&0Oo`0U]K�>;*�2D>;@8EL,-/-78>;@8>;CQo�Õ�q�s':�*):�%'&0Oo`)h|36*�5'>;9;&):�>;&�&�X
`A&�9	@?5'36&0@81FOo`0hØM4O4PSR[T)U�36*�5G>	9;&)EF@81'@82D&�>Ao+M4UYprs'Õ�qr<�*�&�3H1G*�:
&��D/-36:�c

 
CD*�5F9;@81F9;%'@81'2n&

 qstart
@81'<

qstop
78C4&�/�:�%'&�>[&�<d/�:�/-1'2Q:�%'&�/->

369;>;/�Kd:�3=*�>[9;>;&�@8:�/�1'24CD*�5'>[*�.)1FMQUYp�Õ�qHX

uYX tYX j8X t«b*d�¤[¬!z � |1m x mPj1|1mPj1f v n qYx�x z�w r }Nz�wG�
b. �¡­£#e����5��n v n r m��*n
PS1'9;*�EFK�@8:�/�7?/�,-/-:�C4/�1G:�>;*�<�5G9	&�<B.)/�:�%F>	&�,-&�@836&��^M4O4PeRAT0U]\YX Z
PS('CD*�5F5'36&):�%'&)O4&�:�.)*�>;á(`05G&�5'1'24h[1'ID/->;*�1'EF&�1':�o+Oo`)h[s6Ä;*�7
<�&�K�&�1G<�&�1'9;C4(+&�@8:�5'>;&�c8CD*�5F9;@81'1G*�:�>;5'1F>;&�<�5'1'<d@81':�Oo`)hØE_@?3!:�&�>
36&�>;ID&�>;3DXgPe(G@bEF@836:�&�>[36&�>;ID&�>A2D*�&�3H<�*�.)1'c8/-:�9;@81F1'*�:�36CD1'9;%'>;*�1'/�®�&0:�%'&
Ä;*�7b<�&�Kd&�1'<�&�1'9;CQ/-1'(�*�>;E_@?:�/-*�1F36:�*�>;&�<B/�1F:�%'&0O4&�:�.0*�>;á�q�*�@8<
`A@8,�@?1'9;&�>[o�OQq�`[s'36&�>;ID&�>[<d@8:�@878@836&0.)/-:�%F&�ID&�1G:�3=:�%'@8:�EF@8C4%'@8ID&
*�9;9;5'>;>;&�<B.0%'&�1F:�%'&)EF@89;%'/-1'&).0@83=<�*�.)1»X

uYX tYX j8X )¯¡'z�� x i rRsu��sVtVrEvD� m rR° mPmPjobWd�±�i�j1|ob*d²¤´³�� µ¶ikj1|obWd�±¸·8�5�¹boº%»¥�*i�n r mPw­nPmPw�¼�m�w
Oo` Ó ×½Oo`)h j8X µ

cload
oSj�s'9;,-/�&�1G:�3=@81'<B9;&�>;:�@8/�1FOo` Ó ×�O.`)h j8X µ

nlbconfig
9	*�EFEF@81'<B*�K�:�/-*�1'3H>;&��85'/->;&05GK�<�@8:�/�1G2Q:�*)(+5'1G9	:�/-*�1F.0/-:�%

@81FOo` Ó ÖYX ZNOQ&�:�.)*�>;áâq�*�@8<J`A@8,-@81'9;&�>[o�O4q�`[sGE_@836:�&�>A36&�>	ID&�>;X
PS('CD*�5F%G@8ID&)O.`)hf×�Oo` Ó j?X µ

cload
oej�sG9	,-/-&�1':�3H:�%'@8:�1'&�&�<B:�*

9;*�EFEF5'1'/-9	@?:�&).)/�:�%F@81FO.` Ó ÖYX ZbO4q�`Ø36&�>;ID&�> c8:�%'&�1FCD*�5FEF5'36:�EF@8á�&
9;%'@81G2D&�3H:�*):�%G&0Oo` Ó Ö�X ZNO4q�`Ø36&�>;ID&�>

name_map
(�/�,-&�XgPS1F:�%G&

<�&�(�/-1'/�:�/-*�1F*�(':�%G&0Oo�8U]*�7SÄ	&�9;:�c89;*�EFE_&�1G:�*�5':�@?,�,�*�(':�%'&)@8:�:�>	/-785':�&�3
/-1'9;,�5G36/�ID&�,-C478&�:�.0&�&�1 �

NJS_ORIG_SEQNO  ”Request sequence number”
integer(20)

>
NJS_RPRIORITY  ”URM priority incr (qsub –p)”
integer(207)

>
ßÔ%'&�1F@?,�,

cload
oSj�s'9;,-/�&�1G:�3=@8>;&05GK�2D>;@8<�&�<B:�*):�%'&0Oo`)hØÖYX ZN,-&�ID&�,�c?:�%G&

name_map
(�/�,-&)36%'*�5',-<B78&09;%G@81'2D&�<B78@89;á�X

O4&�/�:�%'&�>A:�%'&0Oo�8U]1'@8EF&0,-/-36:�1'*�>[:�%'&)Oo�8U�<d&�369	>;/-K�:�/�*�1F,-/�36:�9	@?1
&��D9;&�&�<Bt8Z8\8lN78CD:�&�3DX^PS:�/-3H>;&�9;*�EFE_&�1G<�&�<J:�%'@?:�CD*�5F>	&�EF*�ID&)@8,-,�*�(':�%G&
36:�@8:�5'3 � Õ�P @8<�<�/-:�/-*�1'3=o+:�%'&)36:�@8:�5'3 � Õ�P»/-3=@8ID@8/-,�@87?,�&)*�1',-CQ/-1FO.`)hÖYX Z8c8@81G<J.)/-,�,#78&0@8In@8/�,-@878,-&)(+*�>AO.` Ó uYX Z8s'(�*�>[9;*�EFK�,-&�:�&�1G&�363DX^O4*�:�&
@8,-36*0:�%'@8:�:�%G&�>	&)@8>;&0@8K�Kd>	*��n/�EF@8:�&�,-C_j�\8ZN@8:�:�>	/-785':�&�3=:�%G@8:�.0/-,-,�78&
>;&�EF*�ID&�<fX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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uYX tYX j8X l
cqstat

| s n x�t i v j1z °¸x wPz�� x�r n�}Nz�w x i�nPn ° z�wP|
$�%'&

cqstat
oSj�s'<�/-36K�,-@8C41'*�.a.0/-,-,�K�>;*�EFK�:�(�*�>[@NK�@83636.)*�>;<J.)%'&�1F@

5G36&�>[>;&��85'&�36:�3H<d&�:�@8/-,-&�<ëÄ;*�7N36:�@?:�5G3H*�1F@N36&�>	ID&�>A.0%G&�>	&)K�@83636.)*�>;<
ID@?,�/-<�@8:�/-*�1_/-3=:�5G>	1G&�<J*�1 X

Â *�.)&�ID&�> c8:�%'&0K�@?363!.)*�>;<B/�3=<�/�36Kd,�@8CD&�<B*�1F:�%'&05G36&�>�½ 3=369;>;&�&�1F@83H:�%'&5G36&�>[&�1':�&�>;3H/-:6Xg$�%'/-3HKd>	*�7?,�&�EÑ.0/-,�,#78&0(�/-�D&�<B/�1FOo` Ó uYX ZYX � 1@?,�:�&�>;1'@8:�/-ID&0(�*�>A>	&��?5'&�36:�/-1'24(�5',-,�36:�@8:�5'36c8/-1_:�%'/-3=9	@?36&�c8/�3=:�*05G36&0:�%'&
m?ÕW*�Kd:�/-*�1F:�*):�%'&

cqstatl
oej�sG9	*�EFEF@81'<�X

uYX tYX j8X ä�� s j1i t wPm t m�ikn�m'n qYx�x z�w rRs j�l r h1m�b*d�e config.h
} sut m

$�%'&0M4O4PeRAT0U]\YX ÖN>	&�36:�>;/-9	:�&�<B>;&�,�&�@836&).0/-,-,�78&0:�%'&),�@?3!:�MQO4PSR[T)U
>;&�,-&�@836&0:�*)365'K�K�*�>;:�:�%'&)O.`)U

config.h
(�/-,�&�Xg`A&�2D/�1G1'/�1G2Q.)/-:�%F:�%'&

M4O4PeRAT0UÔj�Z�X ZNEF@SÄ	*�>A>	&�,-&�@836&�c8:�%'&)O.`)U
/usr/src/net/nqe/src/nqs/include/config.h

(�/-,�&).0/-,-,�1'*�:
7?&0@8ID@?/�,-@878,-&�Xg$�%'&)9;*�1'(�/�2D5G>	@?:�/-*�1F36&�:�:�/-1'2D3=9;5'>;>;&�1':�,�C4/-1_:�%'&
config.h

(�/�,-&0.)/-,�,�&�/-:�%'&�>[7?&0EF*�ID&�<J:�*):�%'&
/etc/nqeinfo

(�/�,-&)*�>
.)/-,�,#1'*),�*�1'2D&�>A78&)9;*�1'(�/�2D5'>;@87?,�&�Xg$�%'&

/etc/nqeinfo
(�/�,-&0K�>;*�ID/-<�&�3

:�%'&)9	@?K�@878/-,�/-:�CQ:�*09;5'36:�*�EF/¾®�&)O.`)U�.)/�:�%'*�5G:�>;&�9	*�EFK�/-,-/�1'24O.`)U
Kd>	*�2D>;@8EF3DXg$�%'&)36&�:�:�/-1'2D3=.0/-:�%'/-1_:�%'&

/etc/nqeinfo
@?>	&)@8ID@8/-,-@878,-&

@?:�>;5'1_:�/-EF&�X
$�%'/-3H9;%'@81G2D&0/-3H7?&�/�1'24EF@8<�&):�*)365'K�K�*�>;:�R[>;@8C4�[&�36&�@8>;9;%1½ 3
9;*�1':�/-1'5'/-1'24E_*�In&0:�*�.0@?>	<d3H78/-1'@8>;CQ>;&�,-&�@836&�36c8:�*0K�>;*�ID/-<�&0@NEF*�>;&
9;*�1'36/-36:�&�1':�/-1':�&�>;(+@?9	&)(�*�>[M4OQPSR[T)U]O.`)U]@81'<BR[>;@8CDU�*�(+:�O.`)h[c8@?1'<J:�*
36/-EFK�,-/�(�CQOo`0U�9;5G3!:�*�EF/�®�@8:�/�*�1»X

úfû Tfû ü I ÿ�J¿�Y�������	�8�Y�����NÀ»ÿ
gated.conf

�Y9;��ÿ
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&

gated.conf
(+/-,-&0%G@83H@N1'&�.a(�*�>;EF@8:�:�%'@8:�/�3=/�1G9	*�EFK�@8:�/-78,-&0.)/-:�%

Kd>	&�ID/-*�5'3=>;&�,�&�@836&�3DX
RA*�1'(�/�2D5G>	&):�%'&

gated.conf
(�/-,�&):�%'>;*�5'2D%F:�%'&0M4O4PSR[T)U

PS1'36:�@8,-,-@8:�/�*�1D×�R[*�1G(+/-2D5'>;@8:�/-*�1FpW&�1G5FUYCD36:�&�EL78C45'36/-1'24:�%'&)(+*�,-,-*�.0/-1'2
EF&�1'5F36&�,-&�9;:�/�*�1»�

Configure System

      Network configuration
         TCP/IP configuration
            Routing

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�c8hA1'<B5'36&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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i�*�>[EF*�>	&)/-1'(+*�>;EF@8:�/-*�1'c836&�&0:�%'&
gated-config

oV)8s'EF@81FK�@82n&�X
Á4Ý�ÂRÃ'ÜyÝ�ÄÆÅ
Ç:È�ÂRÉËÊ�Ã'ÜÌÉ Û1Í:Î
�
b. �¡'£�e(bWm rR° z�w�Ï s j�lo�Hi�f sutVsurRs mPn��#|1� s j s n r w�i r z�w�¦ n�§ q�s |1m�cK�5'7?,�/-9;@8:�/�*�1FU?©0m8Ö?u8Z8t

úfû Tfû ú
route

M��������	X:�
–C

�Ì���~9;��X���ÿ������?ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u

� 3H@81G1'*�5'1'9;&�<B/-1_@?1F&�@8>;,�/-&�>[M4O4PeRAT0U]>;&�,-&�@836&�c8:�%'& –C *�K�:�/-*�1F%'@8378&�&�1F>;&�EF*�ID&�<J(�>;*�EL:�%'&
route

o�V8s'9;*�EFEF@81'<fXg$�%G&
–C

*�K�:�/-*�1
(�*�>;9	&�<B:�%'&

route
o�V8s'9;*�EFEF@81'<B:�*05'36&):�%'&)*�,�<

ioctl
/-1':�&�>;(+@89;&):�*

:�%'&)á�&�>;1'&�,�(�*�>[>;*�5':�/-1'24*�K�&�>;@8:�/�*�1'3DX

úfû Tfû T Ð�ÑHÒ:Ó�F.ÑHÒ1\��
X:�
HELLO

�G�����N��M����;�/XL�6�U�kX1Ô»ÿ��.�������������Sÿ��ÆJ�9;�NÀ
gated

PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&

gated
o�V8s'<�@8&�EF*�1F1'*),�*�1G2D&�>[365'K�K�*�>;:�3=:�%G&0`A*�>	<d&�>­©)@8:�&�.)@8C

Õ�>	*�:�*�9;*�,�o�`­©)Õ�s�c8h[�D:�&�>;/�*�>­©)@8:�&�.)@8CQÕ�>	*�:�*�9;*�,�o�h­©)Õ�s�c8@81'<
HELLOK�>;*�:�*�9;*�,�X

úfû Tfû Õ 
�X:�SÿPÔ:���	�Sÿ��W�=-LF«�;��Ô:9;X
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,-&�@836&��^M4O4PeRAT0U]VYX ZYX t
PS('CD*�5'>A36CD36:�&�EÑ%'@83H:�%'&)Ù0/-36:�>;/�785G:�&�<BRA*�E_K�5G:�/-1'24h[1'In/�>;*�1'EF&�1':
o�Ù0RAhØID&�>;36/�*�1kj8X ZYX ÖYXåjg*�>A,-@8:�&�>;sG/�1G3!:�@8,-,-&�<B@81'<B:�5'>;1'&�<B*�1'c8CD*�5F1'*
,-*�1'2D&�>[1G&�&�<J:�*),�*�24/�1F:�*0Ù)R[hØ/-1F@8<�<�/-:�/�*�1F:�*0,-*�2D2D/-1'2Q/-1F:�*0:�%'&
M4OQPSRAT0U]36CD36:�&�E XgPS1':�&�2D>;@8:�&�<JÙ)R[hØ,-*�2D/-1_,-&�:�3H5'36&�>;3H,-*�24/�1F:�*0@
RA>	@?CQ�A&�3!&�@?>	9;%F36CD36:�&�EL@81'<B%'@8ID&)Ù)R[hØ/-<�&�1':�/�:�/-&�3Ho�9;>	&�<d&�1':�/�@8,-36s'36&�:
5'KB:�>;@81'36K�@8>;&�1':�,-CQo�:�%'@8:�/�36c8:�%'&�C4.)/�,-,�1'*�:�%'@8ID&):�*)5'36&):�%'&
dce_login

9;*�EFEF@81'<B:�*0K�&�>;(�*�>	EÑ:�%G&0Ù)R[hØ,-*�2D/�1FK�>;*�9;&�3636seX
$�%'&0/-1':�&�2D>;@8:�&�<JÙ)R[hØ,-*�2D/-1_(�&�@8:�5'>;&0/-3H@N365'K�Kd,�&�EF&�1':�@8,
@85G:�%G&�1':�/�9;@8:�/-*�1_EF&�9;%'@81G/�36EÑ:�%G@8:�,-&�:�3H5'36&�>;3=@89;9	&�363=:�%'&0RA>;@8C
�A&�3!&�@?>	9;%F36CD36:�&�EL@81'<B36/-EF5',�:�@81G&�*�5'36,�C4%'@8ID&)@NÙ0RAhØ/�<�&�1G:�/-:�C
9;>;&�@8:�&�<fX^$�%'/-3H(�&�@8:�5'>;&0365'KdK�*�>;:�3=:�%'&

rlogin
oej 78s+c

telnet
oej 78s+c

rexec
o�u8s+c

ftp
oSj�78s�c

fta
o�V8s+c?@81'<

nqe
o+ä?s'9;*�E_EF@81G<�3DX^$�*

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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@?5':�%'&�1':�/�9;@8:�&)5'36&�>;3H/-1F:�%G&0Ù)R[hØ>;&�2D/-36:�>;Cyc8:�%'&0/-1':�&�2D>;@8:�&�<JÙ)R[hØ,-*�2D/-1
(�&�@8:�5'>;&)>;&��85'/->	&�3=@NK�@83636.)*�>	<Bo�9;5'>;>;&�1':�,�Cyc8R[>;@8CQÙ)R[h�×½Ù)/-36:�>;/-785':�&�<
i�/�,-&0U�CD36:�&�EÑo+Ù)i�UYs'<d*�&�3H1'*�:�365'K�Kd*�>	:�:�/-9;á�&�:�(�*�>;.0@8>;<�/-1'24*�>
/-1'%'&�>;/-:�/�1G2DseXg`[&�9;@85G36&0*�(':�%'&)K�@83636.0*�>;<B>;&�36:�>	/-9;:�/�*�1Gc8:�%G&0/-1':�&�2D>;@8:�&�<
Ù)R[hØ,-*�2D/-1_<d*�&�3H1'*�:�365GK�K�*�>;:

.rhosts
*�>

host.equiv(�5'1'9;:�/-*�1'@8,-/�:�C4(�*�>
rlogin

oej 78s'@81G<
rcmd

o+V?seXgi�*�>
rlogin

oej�7?s
>;&��85G&�36:�3=/-1F.0%'/-9;%F:�%'&0>;&�EF*�:�&)5'36&�>[%G@83H@

.rhost
(�/-,�&)36&�:�5'Kdc8Ù0RAh

@?5':�%'&�1':�/�9;@8:�/-*�1F.0/-,-,�1'*�:�*�9;9;5'>;XgÙ0RAhØ@85':�%'&�1':�/-9;@8:�/�*�1F/-3HK�@?3636/�ID&)o+/-:
/-3=1'*�:�2D>;*�5'1G<�3H(�*�>[>;&�Ä;&�9;:�/-1'24@N5'36&�>[,-*�2D/-1'sSX^U�*0:�%'&)5'36&�>A.0/-,-,�78&
@?,�,-*�.0&�<B*�1F:�%'&036CD36:�&�EL785G:�.)/�,-,�1'*�:�%'@8ID&0@NÙ)R[hØ/-<�&�1':�/-:�C436&�:�5'KfX
$�*)5'36&)Ù0RAhf×�Ù0i�U]36&�>	In/�9;&�3=@83H@81F@85G:�%G&�1':�/�9;@8:�&�<B5'36&�> c8:�%'&)5'36&�>
:�%'&�1FEF5'36:�K�&�>;(�*�>;EL@N36&�K�@8>;@8:�&

dce_login
X

i�*�>[36&�9;5'>;/-:�CQ>;&�@836*�1'36c?@b5G36&�>[.)%'*0,-*�2D3=/�1F.)/-:�%F:�%'&
root

5'36&�>
1G@8EF&0.)/�,-,�1'*�:�78&0@?5':�%'&�1':�/�9;@8:�&�<�>�:�*)2D@8/-1_@?9	9;&�363=:�*)Ù0RAhØ36&�>;ID/�9;&�36c
:�%'&�C4EF5'36:�K�&�>;(�*�>;EL@

dce_login
X

úfû Tfû Ö �@F.-/X»ÿ��L�����G�;9;M��	�N9;��X�X:�6�;��X1Ô ÿ������¨���G�����Sÿ��Æ��X�- þG,H×^FH0Ø�NOÙ���Sÿ����
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�\YX Z
$�%'&)MQO4PSR[T)U�V�X ZN>;&�,�&�@?36&0.)@83H:�%'&)(�/�1'@?,�EF@SÄ	*�>A>;&�,�&�@836&)365'K�K�*�>;:�/-1'2
:�%'&)Ù0hAR[1'&�:�@8K�K�,-/�9;@8:�/-*�1F(+*�>[RA� �YÒ h[qr36CD36:�&�E_3�> 78&�2D/�1G1'/-1'2Q.)/-:�%
:�%'&)M4OQPSR[T)U]\YX Zb>;&�,-&�@836&�c8/-:�/-3H1'*),�*�1G2D&�>[365'K�Kd*�>	:�&�<fXg$�%G&0Ù)h[R[1G&�:
@?K�K�,-/�9;@8:�/-*�1'cná�/-O4h[$�c8(�>;*�EÚ+0/��A&�36&�@8>;9;%_/-3H@N:�%'/->	<dÃ+K�@8>;:�C4@8K�K�,-/�9;@8:�/-*�1
:�%'@?:�5'36&�<B:�%G&09;%'@8>;@89;:�&�>[36K�&�9;/-@8,�(�/-,�&

/dev/ge
c8.)%'/-9;%F@8,�,-*�.)&�<BCD*�5

:�*)>;5'1F:�%G&0Ù)h[R[1G&�:�K�>;*�:�*�9;*�,�3=*�ID&�>[hA:�%G&�>	1G&�:�*�1F@bRA� �YÒ hAq
36CD36:�&�EkX

úfû Tfû5Û Ü�×8ÒHFHþ(M�À:�
X:X»ÿ��:X:�6�;��X1Ô»ÿ������¨���G�����Sÿ��Æ��X�- þ�,%×^FH0Ø�NOÙ���Sÿ����
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�\YX Z
$�%'&)MQO4PSR[T)U�V�X ZN>;&�,�&�@?36&0.)@83H:�%'&)(�/�1'@?,�EF@SÄ	*�>A>;&�,�&�@836&)365'K�K�*�>;:�/-1'2
ÂgÒ Õ�h[�A9;%'@81'1'&�,#*�1FRA� �YÒ hAqr36CD36:�&�E_3�>�7?&�2D/�1G1'/�1G2Q.)/�:�%F:�%'&
M4O4PeRAT0U]\YX ZN>;&�,�&�@836&)/�:�/�3=1'*0,-*�1'2D&�>A365'K�K�*�>;:�&�<fX

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> c8@8<�EF/�1'/-36:�>;@8:�*�> c
*�Kd&�>	@?:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
RA� �YÒ hAqW36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
RA� �YÒ h[qr36&�>;/�&�3
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úfû Tfû Ý _�9;X:�
�
��ÿ���ÿ��	��ÿ.�������������N9;X1Ô¿Þ¹�L-:Ò«�	XL�Æ�:�N�	�N9;��X:�
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4O4PeRAT0UÔj�ZYX Z
M4OQPSRAT0U]\YX Zb/-3=:�%G&0(�/�1G@8,�EF@SÄ;*�>[>;&�,�&�@?3!&)365'K�K�*�>;:�/-1'24R[>;@8C4�[&�36&�@8>;9;%
UY:�@8:�/-*�1_Kd>	*�<d5'9;:�3=@81'<B:�%G&0M4OQPSR[T)U]36:�@?:�/-*�1F9	@?,�,�K�>;*�9;&�3636*�>[o�M4UYR[Õ�seX
M4UYRAÕW@?1'<J:�%'&)(+*�,-,-*�.0/-1'2436:�@?:�/-*�1FK�>;*�<�5'9;:�3H.)/�,-,-c8%'*�.0&�ID&�> c?78&
365'K�Kd*�>	:�&�<B5'1':�/-,�*�1'&)CD&�@8>[@8(�:�&�>[M4OQPSRAT0UÔj�ZYX ZN/�3=>;&�,�&�@836&�<f�
PS`[p�p6ß U]UY:�@8:�/�*�1'c8PS`Ap´ßàpÊU�:�@8:�/-*�1'c8Ù)h[R[ß �[Ó ×5ßàprU�U�:�@8:�/-*�1'c@81G<JR[Ù)RØOQT)U8×5ßàhØUY:�@8:�/-*�1»X^$�R[Õ�×�PSÕ�Ã�78@836&�<B@8,�:�&�>;1'@8:�/-ID&�3H:�*
36:�@8:�/�*�1G3H@8>;&)@8ID@8/-,-@878,-&0(�*�>[@?,�,#*�(':�%'&�36&0&�1GID/�>;*�1'EF&�1':�3=:�%'>;*�5'2D%F@
9;*�EF78/-1'@8:�/�*�1F*�('RA>	@?CQ�[&�36&�@?>	9;%F@81'<B:�%'/�>;<�Ã�K�@8>;:�C4ID&�1'<�*�>[K�>;*�<�5G9	:�3DX
i�*�>[EF*�>	&)/�1G(+*�>;EF@8:�/�*�1F*�1F36:�@?:�/-*�1FE_/-2D>;@8:�/-*�1_*�K�:�/-*�1'36c89;*�1':�@89;:�CD*�5'>
RA>	@?CQ�[&�36&�@8>;9;%F>	&�Kd>	&�36&�1G:�@8:�/-ID&�X

úfû Tfû à _�9;X:�
�
��ÿ���ÿ��
��ÿ����¨���G�����N9;X1Ô��@�1

PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4O4PeRAT0UÔj�ZYX Z
M4OQPSRAT0U]\YX ZN/�3=:�%G&0(�/�1G@8,�EF@SÄ;*�>[>;&�,�&�@?36&0365'K�K�*�>;:�/-1'24:�%G&0T)K�&�1
UYCn3!:�&�EF3HPS1':�&�>;9;*�1'1'&�9;:�/�*�1Fo�T0UYPSs'K�>;*�:�*�9;*�,�(+@?E_/-,-C c � i	á�PSUYT)c8@8:�:�%'&36*�9;á�&�:�,-&�ID&�,�X^U�5'K�K�*�>;:�(�*�>[T)UYP»,-*�.)&�>[,-@8CD&�>;3H/-1_M4O4PSR[T)U�@?1'<J(�*�>
:�%'&)T0U�P»5'1'7?5'1'<�,-&�<BK�>;*�<�5'9;:�.)/�,-,�1G*�:�78&)@8ID@8/-,�@?78,�&)78&�2D/-1'1'/-1'24.0/-:�%
:�%'&)MQO4PSR[T)UÔj�ZYX Zb>;&�,-&�@836&�X

úfû Tfû ý�â _�9;X:�
�
��ÿ���ÿ��	��ÿ.�������G�����N9;X1Ô
netmon

\
xnetmon

\��	X:�
xsnmpmon

X»ÿ��NJ@����ã�9;X1Ô��N�����;�
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4O4PeRAT0UÔj�ZYX Z
M4OQPSRAT0U]\YX ZN/�3=:�%G&0(�/-1'@8,�EF@SÄ;*�>[>;&�,�&�@?36&0365'K�Kd*�>	:�/-1'24:�%G&0(�*�,-,�*�.)/�1G2
1'&�:�.)*�>;á�/�1G2Q:�*�*�,-3D�

netmon
c
xnetmon

@81'<
xsnmpmon

X0`[&�2D/-1'1'/-1'2
.)/�:�%F:�%'&0M4O4PeRAT0UÔj�Z�X ZN>;&�,�&�@836&�c8:�%'&�36&):�*�*�,�3=.0/-,-,�1'*�:�7?&0365'K�K�*�>;:�&�<fX
$�*0Kd>	*�In/�<�&)36:�@?1'<�@8>;<BE_*�1G/�:�*�>;/-1'2Q*�('1G&�.a@81'<J&��n/�36:�/-1'2Q<�&�ID/-9;&�36c
:�%'&�>;&0.)/-,�,�78&)1'&�.a36/-E_Kd,�&)1'&�:�.0*�>;á�E_@?1'@82D&�EF&�1':�K�>;*�:�*�9;*�,�o+U�OQprÕ�s
36*�(�:�.)@8>;&0:�%'@?:�.0/-,-,�365'K�K�*�>;:�36:�@81'<�@?>	<BEF@81'@82D&�EF&�1':�/-1'(�*�>;EF@8:�/�*�1
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Ù0/-36K�,-@8CQ<�/-36:�>;*�(+('*�5':�K�5G:
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UY/-EFK�,�&):�&��D:�&�<�/�:�*�>[(�*�> Ó .0/-1'<�*�.a36CD36:�&�E
xfontsel
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xload
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36CD36:�&�E
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$�%'&
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X
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úfû Tfû ý�ü Iãÿ�J
dnsquery

M������g�
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PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&01G&�.

dnsquery
o�V8s'9;*�EFE_@?1'<BK�>;*�ID/�<�&�3=@81F/�1G:�&�>;(�@89;&0:�*)1'@8EF&

36&�>;ID&�>;3H7?CQ5'36/-1'24`[&�>;á�&�,-&�C4Pe1G:�&�>;1G&�:�1'@8EF&)<�*�EF@8/�1Fo�`[PSO4Ù0s
>;&�36*�,-ID&�>[,-/�78>;@8>;C49;@8,�,-3DX

dnsquery
o+V8sG365'K�K�*�>;:�3H�85G&�>;/�&�3=:�*0:�%'&)1'@8EF&

36&�>;ID&�>[.)/-:�%F@81F*�K�&�>;@8:�/-*�1_9;*�<�&)*�(
QUERY
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/-1':�&�1'<�&�<B:�*)78&0@N>;&�K�,-@89;&�E_&�1G:�*�>[365'K�Kd,�&�EF&�1':�:�*)9	*�EFEF@81'<�3=365'9;%
@83

nstest
c
nsquery
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nslookup

oSj�sSX
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dnsquery
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dnsquery
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úfû Õfû ý Þ:ID
�-¹�@���N�����;�/�
X:�Æ�;9UK]���	��9�ÿ����g�k�8ÿ��Æ�~�6�NÀ»ÿ	�G����ÔL���	����9;X1Ô ÿ�X:��9;����XL�Wÿ�X:�
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78&�2D/-1'1'/-1'24.)/�:�%F:�%'&Bj8X ÖN>	&�,-&�@836&�3DX
ÚNÛ'ÜyÝfÞàUY/-:�&�3H/-1'36:�@8,-,�/-1'24:�%G&0M4OQPSRAT0U]\YX Zb>;&�,-&�@836&)E_5G3!:�5'K�2D>;@8<�&
:�*0:�%'&)K�>;*�2D>;@8EFE_/-1'24&�1'ID/->	*�1GE_&�1G:Hj8X Öb*�>[,-@8:�&�>[>;&�,-&�@836&�3H:�*
*�78:�@8/-1Fi�*�>;:�>	@?1_>;5'1GÃ+:�/-E_&),-/�78>;@8>;/-&�3DX
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libf

c
libu
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libfi
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@81G<J<�*�9;5'EF&�1':�&�<B@83HK�@?>	:�*�(':�%G&0K�>;*�2D>;@8EFEF/�1G2Q&�1'ID/->;*�1'EF&�1':�3DX^$�%'&
(�*�,�,-*�.)/�1G2Q9;*�EFE_@?1'<�3H@?>	&)@8,-36*0>;&�,-&�@836&�<J@?1'<J<�*�9;5GE_&�1G:�&�<B.)/�:�%F:�%G&
K�>;*�2D>;@8EFEF/�1G2 &�1GID/�>;*�1'EF&�1':�3D�

• asgcmd
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• assign
oSj�s
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• fdcp
oej s
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Kd>	*�2D>;@8EFEF/-1'2Q&�1'ID/->;*�1'EF&�1':�>;&�,-&�@836&�3DX
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Kd>	*�2D>;@8EFEF/-1'2Q&�1GID/�>;*�1'EF&�1':�3DX � ,-,�*�(':�%'&�36&05G:�/-,-/�:�/-&�3H@8>;&)1'*�.>;&�,-&�@836&�<B@81'<J<d*�9	5GE_&�1G:�&�<B@83HK�@?>	:�*�(':�%G&0K�>;*�2D>;@8EFEF/�1'2
&�1GID/�>;*�1'EF&�1':�3DX

• atchop
oSj�s

• atexpert
oej s

• flowview
oej s

• jt
oSj�s

• jumpview
oej s

• libperf

• libprof

• libtrace

• perfdmp
oSj�s

• perfview
oej s

• procview
oej s

• prof
oej s

• profview
oej s

$�%'&�36&05G:�/-,-/�:�/-&�3H@8>;&)<�*�9;5'EF&�1':�&�<J/-1F:�%G&o� q j s j�lé§ q�s |1m r z�îHi�wPi tVt m tïkmPf r z�w�� x�x�tVs fPi rRs z�j1n�c8K�5'7?,�/-9;@8:�/�*�1FU?©0m8ÖYj V8ÖYXg$�%'&��
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X:�	�
������À ÿ��;�
�	K19;�;9;�VO(�N�BÿPô�ÿ�M��:�Sÿ
setuid

�
X:�
setgid
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setuid
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setgid
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setuid
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setgidKd>	*�2D>;@8EF3=1'*�.a/-3HK�&�>;(�*�>	EF&�<B&��D9;,�5G36/�ID&�,-CQ7?CQ:�%'&)á�&�>;1'&�,�X^$�%'/�3
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úfû Õfû ú Iãÿ�Jö��ÿ��	��M�À��Ì�G�N9;��X:���	�	��ÿ��Æ�N�
man

�:�N9;�U9;�VOY\���K1������ÿ��Sÿ���ÿ�M��N9;��X��~9;�N��ÿ��Ì���~9;��X
PS1'/-:�/�@8,�>;&�,-&�@836&��gMQO4PSR[T)U]\YX Z
$�%'&

–s
@81'<

–l
*�K�:�/�*�1'3=.0&�>;&)@8<�<�&�<B:�*):�%'&

man
oej�sG5':�/�,-/�:�C�Xg$�%'&)1'&�.

36&�@8>;9;%F*�K�:�/�*�1'3=EF@8á�&):�%G&
man

nPmPf rñs z�j rRsurRt m=*�K�:�/-*�1_*�7836*�,-&�:�&�X^$�%'&
man

nPmPf rñs z�j rRsurRt m^*�K�:�/�*�1F.)/�,-,�78&)>;&�EF*�ID&�<J/-1F@N(+5':�5'>;&)>;&�,�&�@836&�X

úfû Õfû T Iãÿ�J
scanit

M��������	XL�(�Y����- þ�,%×ø÷	ä�46��M��	�;�	�.M��	M�À ÿ��L��ÿ
PS1'/-:�/�@8,�>;&�,-&�@836&��gMQO4PSR[T)U]VYX ZYX t �
UY9;@8,-@8>A9	@?9	%G&0.)@83H<�/-36@878,-&�<B/�1F:�%'&0M4O4PSR[T)U�V�X ZYX uYX Ö��b>;&�36:�>;/�9;:�&�<
>;&�,-&�@836&)78&�9;@85'36&)*�('@NK�>;*�78,-&�EL(�*�5'1'<B.)%'&�1F@N9;&�>;:�@8/�1F36&��85G&�1'9;&0*�(
/-1'36:�>;5'9;:�/-*�1'3=.0@?3H&��D&�9;5':�&�<B.0/-:�%F369	@?,�@8>A9;@89;%'&)&�1'@878,-&�<fXg$�%'&
K�>;*�78,-&�EL9;@85'36&�<B/�1G9	*�>;>;&�9;:�9;@8,-9;5',-@8:�/�*�1'36c8<�@?:�@N9;*�>;>	5GK�:�/�*�1'c8@?1'<
o�T0�Ah[sG@878*�>;:�3DX
$�%'&01G&�.

scanit
oej�sG9	*�EFEF@81'<B.)/�,-,�36&�@8>;9;%F&��D&�9;5':�@878,-&�3H(�*�>[9;*�<�&

36&��85'&�1G9	&�3=:�%'@8:�9;@85'36&)&�>;>	*�>;3=.)%'&�1F369;@8,�@8>A9;@89;%'&)/-3H&�1'@?78,�&�<�Xg$�%'&
scanit

oej s'9;*�E_EF@81G<B9	%G@81'2D&�3=:�%G&09;*�<�&)36*):�%'&)3!&��?5'&�1'9;&)*�(
/-1'36:�>;5'9;:�/-*�1'3=<�*�&�3=1'*�:�9;@85'36&)&�>;>;*�>	3DXg$�%'&

scanit
oSj�s'9;*�EFE_@?1'<

EF@8C478&05G3!&�<B*�1F*�:�%'&�>[ID&�1'<d*�>[365'K�K�,-/-&�<JKd>	*�2D>;@8EF3=*�1',-CQ/-(':�%'&
ID&�1'<d*�>§K�&�>;EF/-:�3HK�>;*�2D>;@8ELEF*�<�/-(+/-9;@8:�/�*�1 X
i�*�>[EF*�>	&)/-1'(+*�>;EF@8:�/-*�1'c836&�&0:�%'&

scanit
oSj�s'EF@81FK�@82n&�c8*�>[9;*�1':�@89;:

CD*�5'>AR[>;@8C4�[&�36&�@8>;9;%_>;&�K�>;&�36&�1':�@8:�/-ID&�X

úfû Õfû Õ -¹À ÿ�M�ã��G��9;XL�~C5��ÿ����N�	���:9;XLM������G�	�N9;K19;�;9U�VO
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
`A&�9	@?5'36&0*�(G(+&�@8:�5'>;&�3=/�1G:�>;*�<�5G9;&�<J/-1F:�%'/�3=M4OQPSRAT0U]>;&�,-&�@836&�c
9;%'&�9;á�K�*�/-1':�(+/-,-&�3H9;>;&�@8:�&�<J*�1F@NMQO4PSR[T)U]VYX ZN36CD36:�&�EL9;@81'1G*�:�78&
>;&�36:�@8>;:�&�<B5'1'<d&�>[MQO4PSR[T)U]\YX ZYX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
RA� �YÒ �8\?Zb36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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���
���
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úfû Õfû Ö ÚNÝ�ù
bc

�:�N9;�;9;�uOW��ÿË�G�;�
MDÿ��]�G��ÿ���9;���:�
bc

�	X:�
dc

�:�N9;�U9;�N9�ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&

bc
oSj�s'@?1'<B:�%G&

dc
oSj�s'5':�/-,�/-:�/�&�3=/-1'9;,�5'<d&�<J/-1FK�>;&�ID/�*�5G3HM4OQPSRAT0U

>;&�,-&�@836&�3H.)&�>;&0>;&�1'@?E_&�<B:�*07?&
obc

oSj�sG@81'<
odc

oSj�s�c8>	&�36Kd&�9	:�/-ID&�,-C c?/�1
:�%'&)M4OQPSRAT0U]\YX Zb>;&�,-&�@836&�Xg$�%'&

obc
oSj�sG@81'<

odc
oSj�s'9;*�EFEF@81'<�3=.0/-,-,

7?&0>;&�EF*�ID&�<B/�1F@N(+5G:�5G>	&)M4OQPSR[T)U]>;&�,�&�@?3!&�X
$�%'&)1'&�.

bc
oej s'5':�/�,-/-:�C45'36&�3=3!*�5G>;9	&)9;*�<�&0K�*�>;:�&�<B(+>;*�EL:�%'&)i�>;&�&

U�*�(+:�.)@8>;&0i�*�5'1'<�@8:�/-*�1Fo+i�UYi�sSXg$�%'/-3=1'&�.
bc
oej�sG5':�/�,-/-:�C4/-3H<�/-(�(+&�>;&�1':

(�>;*�EL:�%'&)ID&�>;36/�*�1F*�(
bc
oSj�s'K�>;*�ID/-<�&�<J.)/-:�%FK�>;&�ID/-*�5'3HM4OQPSRAT0U

>;&�,-&�@836&�3=/�1F:�%'&)(�*�,�,-*�.)/�1'24.)@8CD3D�

•
$�%'&

dc
oSj�s'5G:�/-,-/�:�C4/�3=1'*�:�/-1'ID*�á#&�<J@?3HK�@8>;:�*�(':�%G&0K�>;*�9;&�3636/-1'2Q<d*�1'&

78C
bc
oSj�s~> :�%'&)1'&�.

bc
oSj�s'5':�/-,�/-:�CQ/-1'9;*�>;K�*�>;@8:�&�3H:�%'&)(�5'1'9;:�/�*�1'@?,�/-:�CQ*�(

:�%G&
bc
oej s'@81'<B:�%'&

dc
oej s'5':�/�,-/-:�/-&�3=:�%G@8:�.)&�>	&)/-1'9;,�5G<�&�<J/-1FK�>;&�ID/-*�5'3

MQO4PSR[T)U]>	&�,-&�@836&�3DX

•
$�%'&

–c
*�K�:�/-*�1'c8.0%G/�9;%FK�>;*�<�5'9;&�<B9;*�E_Kd/�,-&0*�1G,�C4*�5':�K�5':�c8%'@83=78&�&�1

>;&�E_*�ID&�<�X

•
$�%'&)1'&�.

–s
*�K�:�/�*�1F9;@85'36&�3

bc
oSj�s':�*)@89;9;&�K�:�*�1G,�C4:�%'&0,-@81'2n5'@82D&

<�&�(+/-1'&�<B78C4Õ�T)UYP Ó X

•
$�%'&)1'&�.

–w
*�K�:�/�*�1F.)@8>;1'3=*�(':�%'&)5'36&)*�('&��D:�&�1'36/-*�1'3H:�*):�%'&

Õ�T)UYP Ó bc
5':�/-,-/�:�C�X

•
OQ@?E_&�3=9;@81F78&),�*�1'2D&�>A:�%'@81kjg9;%'@8>;@89;:�&�>;X

•
Õ�T)UYP Ó if

36:�@?:�&�EF&�1':�3=<�*01G*�:�@8,-,�*�.a@?1
else

9;,-@85'36&�X

•
q�*�2D/-9;@8,�*�K�&�>;@8:�*�>;3!c8@

read
(+5G1'9;:�/-*�1'c?@

print
36:�@8:�&�E_&�1G:�c8@?1'<J@

continue
36:�@8:�&�EF&�1':�%'@?ID&078&�&�1F@8<�<�&�<fX

•
OQ5GE_7?&�>	3=9;@81'1'*�:�9;*�1':�@8/-1F&�EF78&�<�<�&�<B36K�@89;&�3DX

•
$�%'&)36*�5'>;9;&09;*�<�&)(�*�>

bc
oej�sG/�3=1'*�.a/-1'9;,-5'<�&�<B.)/�:�%F:�%'&)>;&�,�&�@836&�X

$�%'&
bc
oSj�s'EF@81FK�@82D&)(�>;*�ELK�>;&�ID/-*�5'3H>;&�,-&�@836&�3=/�3=1'*�.a@8In@8/�,-@878,-&

5G1'<�&�>A:�%G&01'@?E_&
obc

oSj�sSX^$�%'&)E_@81FK�@?2D&0(�*�>[:�%'&)i�UYir5':�/-,-/�:�C4/�3
@?ID@8/�,-@878,-&)5'1'<�&�>A:�%'&01G@8EF&

bc
oej seX

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3



���!�Q������������� ����� ¡!¢��¤£8¥=¦§��¨©¨©¡!ªS¡!£8«e¡!¢ ¬�­�®S¯�°?±B²!³µ´G¶'·	¸ ·�¹6º�·»°�¼½·	¾�¼y¿ ·	À
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���
���
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úfû Õfû5Û A�À ÿ
make

M��������	XL����ÿ�XL�	�
.f

�
X:�
.F

�Y9U��ÿ����	9;��ÿ�M��N�¾OW�N�
cf77

PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&

make
5':�/�,-/-:�C4%'@83=/�EFK�>;*�ID&�<B:�%G&0i�*�>;:�>;@81_36*�5G>	9;&)K�>;&�K�>;*�9	&�3636/-1'2

78C4/�1GID*�á�/-1'2Q@Ni�*�>;:�>;@81_Kd>	&�Kd>	*�9;&�3636*�>;XgPe1FK�>;/-*�>[M4O4PeRAT0U]>;&�,-&�@836&�36c
:�%'&

make
oej s'9;*�E_EF@81G<J%G@8<B>	5G,�&�3=(+*�>A9;*�1'ID&�>;:�/�1G2

.F
(�/-,�&�3=:�*

.f
(+/-,�&�3

78C49;@8,-,�/-1'24:�%'&
CF77PP

K�>;&�K�>;*�9;&�3636*�>[o
/lib/cpp

sSXg$�%'&)<�&�(�@85',-:
>;5',-&�3=*�(':�%'&

make
oej�sG9	*�EFEF@81'<B%'@8In&078&�&�1FEF*�<�/-(+/-&�<J:�*)9;@8,�,#:�%G&

cf77
oSj�s'9;*�EFEF@81'<�c8.)%'/-9	%F@85G:�*�EF@8:�/-9;@8,�,-C49;@8,�,-3H:�%'&

gppK�>;&�K�>;*�9;&�3636*�>[o
/usr/lib/gpp

s'(�*�>
.F

/�1'Kd5':�(�/�,-&�3DXg$�%'&
CF77PP@81G<

CF77PPFLAGS
EF@89;>;*�3=@8>;&01'*),-*�1'2D&�>[<�&�(�/-1'&�<B78CQ:�%'&

make
oSj�s

5':�/-,�/-:�C X^$d*0K�@8363=*�K�:�/�*�1G3H:�*0:�%'&
cf77

K�>;&�K�>;*�9;&�3636*�> c8:�%'&
FFLAGSEF@89;>;*09;@81F78&)5'36&�<fX

$�%'&0(�*�,-,�*�.)/-1'2Q<d/�(�(+&�>;&�1G9	&�3=&��D/-36:�78&�:�.)&�&�1_:�%'&
gpp

@81'<
cppK�>;&�K�>;*�9;&�3636*�>;3D�

•
$�%'&

gpp
K�>;&�K�>;*�9;&�3636*�>[<�*�&�3=1'*�:�K�>;*�9;&�363

#define
EF@89;>;*�3=5'1',-&�363

:�%'&
–F

*�K�:�/-*�1_/-3H36&�:6X pr@89;>;*�3H@?>	&)1'*�:�Kd>	*�9;&�3636&�<B78C4<�&�(+@85G,�:
7?&�9	@?5'36&0:�%'&�C49;@81F9;@85'36&)&�>;>	*�>;3=78C4&��DK�@81'<�/-1'24i�*�>;:�>;@81F36*�5'>;9;&
,-/-1'&�3H:�*)EF*�>	&):�%'@81FV8ZN9;%'@8>;@89;:�&�>;3DX

•
$�%'&

gpp
K�>;&�K�>;*�9;&�3636*�>[<�*�&�3=1'*�:�K�>;*�9;&�363HRAÃ+36:�CD,-&09;*�EFEF&�1':�3 PS(

@?,�,-*�.0&�<dc
gpp

9;*�5',-<B9	*�1G(+5'36&)i�*�>;:�>;@81F9	*�<d&0*�>[i�*�>;:�>;@81F9;*�EFE_&�1G:�3
@?3HR[Ã�36:�CD,-&09;*�EFE_&�1G:�36c?9	@?5'36/�1G2Q&�>;>;*�>;3DX

•
$�%'&

gpp
K�>;&�K�>;*�9;&�3636*�>[<�*�&�3=1'*�:�K�>;*�9;&�363

#pragma
c
#line

c
#class

c8*�>
#ident

<�/�>;&�9;:�/�In&�3H78&�9;@85'36&):�%G&�3!&)<�/->	&�9;:�/-ID&�3H@8>;&
5G36&�<J*�1G,�C4/-1FRàX

•
$�%'&

gpp
Kd>	&�K�>;*�9;&�3636*�>[<�*�&�3=1'*�:�K�>;*�9;&�363H:�%'&

–C
c
–E
c8*�>

–N*�Kd:�/-*�1'3DX

•
$�%'&

cpp
Kd>	&�K�>;*�9;&�3636*�>[<�*�&�3=1'*�:�K�>;*�9;&�363H:�%'&

–F
*�>

–Q
*�K�:�/-*�1'3DX

•
$�%'&

cpp
K�>;&�K�>;*�9;&�3636*�>[9;@81'1'*�:�9;*�>;>;&�9;:�,-CQ/-1':�&�>;K�>;&�:�36*�E_&)i�*�>;:�>;@81

9;*�<�&�X

•
$�%'&

cpp
Kd>	&�K�>;*�9;&�3636*�>[9;@81G1'*�:�@8<�<B:�%'&

BTRNSFRM
@81G<

ETRNSFRM
<d/�>;&�9;:�/�ID&�3DX

PS('CD*�5F.)@81':�:�*)9;*�1':�/-1'5'&):�*)%'@8In&
make

oSj�s'9;@8,-,
cpp

(+*�>
.F

(�/�,-&�36c8CD*�5
EF5'36:�9;@8,-,

/lib/cpp
&��DK�,�/-9;/-:�,-CQ*�>A.0>;/-:�&0CD*�5'>A*�.01

make
oej s'>;5',-&�X

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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���!Á�����	��
���
���
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úfû Õfû Ý
sar

�:�N9;�U9;�VOWM�À:�	X]Ô»ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&)(+*�,-,�*�.)/-1'2Q9;%G@81'2D&�3H%G@8ID&078&�&�1FEF@8<�&):�*0:�%'&)36CD36:�&�EÑ@89;:�/-ID/-:�C
>;&�K�*�>;:�/-1'2Q9;*�EFE_@?1'<�c

sar
oSj�se�

•
$�%�&0<n/�3	Kn,�@DCQ*�(':�%�&

–X
*�Kn:�/�*�1F%d@D3=7�&�&�1F@D, :�&�> &�<B:�*03	%�*�.a:�%�&0:�*�:�@�,

@�7�1�*�> Eâ@�,�&��¤9 %d@D1d2¤&�3	c8> @�:�%�&�>[:�%d@D1F@N> @�:�&0:�%�@�:�/�3=@�,�EB*�3	:�@�,�.^@�C¤3=Z#X

•
$�%'&

ldcache
36:�@8:�/-36:�/-9	3=@8>;&0>;&�36&�:�:�*)ZN5'K�*�1F>;&�9	*�1G(+/-2D5'>;@8:�/-*�1_*�(

:�%G&036CD36:�&�E
ldcache

K�@?>	@?E_&�:�&�>;3DX

úfû Õfû à �:�¨���G�����L��ÿ������8ÿ��W�Y���.��ÿ��8ÿ����	�¹Þ:ID
�-/�����:�N9;�;9;�~9�ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
U�&�ID&�>;@8,�MQO4PSR[T)U]5':�/�,-/-:�/-&�3H%G@8ID&078&�&�1F>;&�EF*�ID&�<J(�>;*�EL:�%'&0M4OQPSRAT0U
36CD36:�&�EFc8@83=@81'1G*�5'1'9;&�<B/�1F:�%'&��
b. �¡'£�e�ú��5�/ò.m t mPi�n�m'£#¼�m�wP¼ s m ° cKd5'78,-/�9;@8:�/-*�1_�AT0m�)8Z8Z8ZNVYX ZYX^$�%'&)5':�/�,-/-:�/-&�3H>;&�EF*�ID&�<B@8>;&0@?3H(�*�,�,-*�.)3D�
• cl

oSj�s
• ftref

oej�s
• hconv

oej�s
• ldovl

oej�s
• lmedit

oSj�s
• lmstak

oSj�s
• nicem

o+V8s
• nmodex

oSj�s
• nupdate

oSj�s
• oawk

oej s
• old

oSj�s
• osh

oSj�s
• pcpp

oej s
• plcopy

oSj�s
• pshell

oSj�s
• whodo

o+V8s

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> c8@8<�EF/�1'/-36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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���!Á!Á ���	��
���
���
����������������	� ��� ���! 6 ! #" �  

úfû Õfû ý�â �:�����G�����²��ÿ������8ÿ��W�Y��� Í:ÇLÅ	Ä
Ã'ÜyÝ �:�N9;�;9U�VO
PS1'9;*�EFK�@8:�/�7?,�/-,-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX ZYX
$�%'&

nupdate
5':�/-,-/�:�C4%'@83H7?&�&�1_>;&�EF*�ID&�<B/�1FM4OQPSRAT0U]\YX Zb36*):�%'@8:

365'K�Kd*�>	:�@81'<B<�&�ID&�,-*�K�EF&�1':�&�(�(�*�>	:�3=9;@81F78&0(�*�9;5'36&�<B*�1F*�1',�C4*�1'&
36*�5'>;9;&09;*�1':�>;*�,�5':�/�,-/-:�C X
$�*)K�>;&�K�@8>;&0(�*�>[:�%'&)>;&�E_*�ID@?,�*�(':�%'&

nupdate
5':�/�,-/-:�Cyc89;*�1'ID&�>;:

&��D/-36:�/�1'2
nupdate

K�>;*�2D>	@?EL,�/-78>;@8>;/-&�3Ho�Õ�q�36s':�*)MQU�pÊÕ�q�3=78&�(�*�>	&
CD*�5F5'K�2D>;@8<�&):�*0M4O4PeRAT0U]\YX ZYXgMQUYp�9;@81_9;*�1GID&�>	:�&��D/�36:�/-1'2
nupdate

Õ�q�3H:�*0M4UYpÊÕ�q�3�>�%'*�.)&�ID&�> c878&�9;@85'36&):�%'&
nupdate

5':�/-,�/-:�C
EF@8C478&05G36&�<J/-1F:�%'&09;*�1'In&�>	36/-*�1FK�>;*�9;&�363!c?CD*�5_EF@8C41'*�:�78&0@?78,�&):�*
9;*�1'ID&�>;:�:�%'&�EÑ*�1_@?1'CQM4O4PSR[T)U�>;&�,-&�@836&�3H@?(+:�&�>[M4O4PeRAT0U]VYX ZYXgi�*�>
/-1'(�*�>	EF@8:�/-*�1F*�1_%G*�.a:�*09;*�1'ID&�>;:

nupdate
Õ�q�3H:�*)MQUYp�Õ�q�36c836&�&

:�%'&��	bo �¡­£#ege
z q wPfPm­ó�i�j1i�l1mPw­ûN�%e
ó(üH�HnPmPw�¦ n�§ q�s |1m�c8K�5G78,�/-9;@8:�/�*�1U8©)m8Ö8Z8\?äYX
$�%'&0U�*�5'>;9	&)R[*�<d&0RA*�1':�>	*�,#UYCD36:�&�ELo�UYR[RAUYs�c8.0%G/�9;%F/�3=@8ID@8/-,-@878,-&0/-1
M4OQPSRAT0U]\YX Z8c8/-3H@?1_@?,�:�&�>;1'@8:�/-ID&0(�*�>[36*�5G>	9;&)9;*�<�&0EF@8/-1':�&�1'@81G9	&�X
M41',-/�á#&0M4UYprc8UYR[RAU]/�3=K�*�>;:�@?78,�&)@89;>;*�363HM4OQP Ó 36CD36:�&�E_3DXgMQO4PSR[T)U
UYRAR[U]5':�/-,�/-:�/�&�3=9;*�1'(+*�>;EL:�*):�%G& Ó ×�T)K�&�1_Õ�*�>;:�@87?/�,-/-:�Co©05G/�<�&�c8ID&�>;36/-*�1tNo Ó Õ	©)t8s'36:�@81'<�@?>	<B@81G<J@8>;&)9;*�E_Kd@8:�/�78,-&).0/-:�%_@?,�,�*�:�%'&�> Ó ×�T0Kd&�19;*�EFK�,-/�@81G:�36CD36:�&�E_3DX

úfû Õfû ý¤ý ÑHI¥Þ�F.���
M��/���­ÔL���	��ÿ����N�GF.���	M���ýVè�ä�3æå�þ
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u

� 3H@?1'1'*�5'1'9;&�<B/-1F:�%'&��	bo �¡­£#e�ú��5�¹òom t mPi�nPm'£�¼�mPwP¼ s m ° c8K�5'78,-/-9;@8:�/�*�1�AT0m�)8Z?Z8ZNVYX Z?c�©0O4M hAEF@89;36Ãej�\N%'@?3H>;&�K�,-@89;&�<Bh[EF@89;36Ãej VYX
$�%'&0(�*�,-,�*�.)/-1'2Q365G7836&�9	:�/-*�1'3=<�&�369;>	/-78&)<�/-(+(�&�>;&�1'9;&�3H:�%'@?:�&��D/-36:�78&�:�.)&�&�1
:�%'&#©0O4M hAE_@?9	36ÃSj�\N@81'<D©)OQM h[EF@89;36Ãej VN5'36&�>[36:�@8>;:�Ã+5GKJ(�/-,�&�c
.emacs

XgPe(G:�%G&0<�/-(�(+&�>;&�1'9;&�3=@8(�(+&�9;:�CD*�5'c8CD*�5FEF5'36:�EF*�<�/-(�CQCD*�5G>
.emacs

(�/-,�&�X Ò *�5F.)/-,�,-c8%'*�.)&�ID&�> c878&)@878,-&0:�*09;*�1G3!:�>;5'9;:�:�%'&)36:�@8>;:�Ã�5'K(�/�,-&)36*0:�%'@8:�*�1',-CQK�@?>	:�3=*�(':�%'&)(+/-,�&).)/�,-,�&��D&�9;5':�&)<�&�K�&�1'<�/-1'24*�1F.0%'/-9;%
ID&�>;36/-*�1_*�(Gh[EF@89;3H/-3=>;5'1'1'/-1'2'Xg�[&�(�&�>[:�*):�%'&036@?E_K�,-&)36:�@?>	:�Ã�5'KB(+/-,-&
/usr/lib/emacs/etc/.emacs.

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
Õ�>	*�2D>;@8EFEF&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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uYX )YX j�j8X j ÿ¶mË} s j s j�l<Ï�m v n�}~z�w%m�| surRs j�lo} q j1f rRs z�j]n
$�%'&).0@8C4:�%'@8:�5'36&�>;3H<d&�(+/-1'&)á�&�CD3=(+*�>A&�<�/-:�/-1'24(�5'1'9;:�/�*�1G3H/-1F:�%G&
.emacs

(+/-,-&)%'@83=9;%'@81'2D&�<fX
i�*�>­©0O4M hAEF@89;36Ãej�V?c85'36&�>;3=E_5G36:�5'36&)@89;:�5'@8,#á�&�CD78*�@8>;<B36&��85'&�1'9;&�3
:�*)/�<�&�1G:�/-(�CQ:�%'&0á#&�CD3DX^i�*�>A&��D@8EFK�,�&��

define–key RSI–map ”226z” ’query–replace) ;;  F3

i�*�>­©0O4M hAEF@89;36Ãej�\?c85'36&�>;3H9;@81F1'@?E_&)á�&�CD3=@89;9;*�>;<�/�1G2Q:�*).0%'@?:
@?K�K�&�@8>;3H*�1F:�%'&0á�&�C4:�*�K�3DX^i�*�>[&��D@8EFK�,-&��

(define–key function–key–map [f14] [undo]) ;; L4

PS(G@N5'36&�>�½ 3
.emacs

(+/-,�&)<�&�(�/�1G&�3Há�&�C4(�5'1'9;:�/�*�1G3H@89;9;*�>;<�/-1'24:�*):�%'&)*�,�<
©)O4M h[EF@89;36ÃSj�VNE_&�:�%'*�<dc8:�%G&05G3!&�>AEF5'36:�9;%'@81G2D&0:�%'&

.emacs
(�/�,-&

@?9	9;*�>;<�/-1'24:�*):�%'&01'&�.�©)O4M h[EF@89;36ÃSj�\bEF&�:�%'*�<fXgUY:�@8>;:�/�1'2o©)OQM
hAEF@89;36Ãej�\N.)/�:�%F@

.emacs
(�/�,-&):�%G@8:�9;*�1':�@8/-1'3H*�,-<B<�&�(�/�1'/-:�/-*�1'3H.)/-,�,�7?&

365G9	9;&�3636(�5',-c8785':�:�%'&)á�&�C4(+5'1G9	:�/-*�1F<�&�(�/�1'/-:�/-*�1'3H.)/-,�,#1'*�:�:�@8á#&0&�(�(�&�9	:6X

uYX )YX j�j8X Ö�bWm ° §8bé� q¨rñsVtusVrRs mPn
©)O4M h[EF@89;36ÃSj�\b/-1'9;,-5'<�&�3H©0O4M 5':�/-,�/-:�/�&�3=:�%'@8:�.)&�>;&01'*�:�K�@8>;:�*�(':�%'&
©)O4M h[EF@89;36ÃSj�VN>;&�,�&�@836&�Xgi�*�>­©)OQMÎh[EF@89;36Ãej�V?c85'36&�>;3H9;@81F*�78:�@8/-1
:�%'&�36&)5':�/�,-/-:�/�&�3H(�>;*�EL:�%'&)i�>;&�&0U�*�(+:�.)@8>;&0i�*�5G1'<�@8:�/�*�1Gc8E_@?á�&0:�%'&�E
.)*�>;á�*�1_:�%'&)M4OQPSRAT0U]36CD36:�&�EFc8@81'<B5'36&):�%G&

.emacs
(�/�,-&):�*),�*�@?<

:�%'&)5':�/-,�/-:�/�&�3=/�1G:�*)h[EF@89;3DXgi�*�>'©0O4M h[EF@89;36ÃSj�\8c85'36/-1'24:�%'&
.emacs(�/-,�&):�*0,-*�@8<B5':�/�,-/-:�/-&�3H:�%'@?:�@8>;&0@8,->;&�@8<�C4K�@8>;:�*�('>;&�,-&�@836&Jj \b.)/�,-,�9;@85'36&

&�>;>;*�>;3DX

úfû Õfû ý�ü ÞLI¶
�-/����ä�3�46�	XL�Æ�»ÿ�M��L�P
�� �8ÿ�����9;��X<å�3��6��ÿË�àÿ�XL��ÿ�XLMYO
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�\YX Z
RA5'36:�*�EF&�>	3=.)%'*05G36&0U�&�9	5G>	PSÙ @81'<B&�1'@878,-&):�%G&0U�&�9	5G>	PSÙaKd@83636.0*�>;<
9;%'&�9;á#/�1'24*�K�:�/-*�1_EF5'36:�5'K�2D>;@8<�&):�*)ID&�>;36/�*�1FÖYX uN*�>[,-@8:�&�>[*�('UY&�9;5'>;PSÙBX
ßÔ%G&�1_:�%'&)K�@83636.)*�>;<J9;%'&�9;á#/�1'24*�K�:�/-*�1F/�3=&�1'@878,-&�<�c8:�%'&)5'36&�>A/�3
@?5':�%'&�1':�/�9;@8:�&�<B@82D@8/-1'36:�78*�:�%F:�%'&)UY&�9;5'>;PSÙaK�@836369;*�<�&)@81'<B:�%'&05G36&�>
<d@8:�@878@836&)o+M4Ù0`As'K�@83636.)*�>;<fXgß %G&�1_:�%'&)K�@83636.)*�>;<J9;%'&�9;á�/-1'24*�K�:�/-*�1
/-3=<�/�36@87?,�&�<�c8@?5':�%'&�1':�/�9;@8:�/-*�1F/�3=K�&�>;(+*�>;EF&�<B*�1',�C4@82D@8/-1'36:�:�%G&
U�&�9;5'>;PeÙaK�@?363!9;*�<�&�X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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M4OQPSRAT0U]\YX Zb<d*�&�3H1'*�:�3!5GK�K�*�>;:�:�%'&)UY&�9;5'>;PSÙaK�@83636.0*�>;<B9;%'&�9;á�/-1'2
*�K�:�/-*�1F*�1_In&�>	36/-*�1'3=*�('UY&�9;5'>;PSÙaK�>;/-*�>[:�*)ID&�>;36/�*�1FÖYX uYXgßÔ%'&�1F5'36/-1'2
UY&�9;5'>;PSÙ)c8*�1',-CQK�@836369;*�<�&)@85':�%'&�1':�/-9;@8:�/�*�1F.0/-,-,�78&)K�&�>;(+*�>;EF&�<�c
>;&�2D@8>;<�,-&�363H*�(':�%'&)K�@83636.)*�>;<J9;%'&�9;á#/�1'24*�K�:�/-*�1_9;*�1'(�/-2D5'>;@8:�/�*�1 X

úfû Õfû ý�ú Þ:ID
�-¹�@��ä�3�4D�
X:�Æ���(,Hþ[A�F�2�3546��ÿË�àÿ�X:��ÿ�X:MYO
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX Z
RA5'36:�*�EF&�>;3=.0%'*)5'36&036CD36:�&�ELEF@8/-1':�&�1'@81G9	&)@81'<B>;&�EF*�:�&):�&�36:�/-1'2
&�1'ID/->;*�1'EF&�1':�o�UYp � �[$�hAs'EF5'36:�5'K�2D>;@8<d&0:�*0ID&�>;36/-*�1W)�X ZN*�>[,-@8:�&�>.)/�:�%F:�%'&0M4O4PeRAT0U]\YX ZN>;&�,�&�@836&�XgM4OQPSR[T)U]\YX Zb<�*�&�3=1'*�:�365GK�K�*�>;:
&�@8>;,-/�&�>AID&�>;36/�*�1'3=*�('UYp � �[$�hØ36*�(�:�.0@8>;&�X

úfû Õfû ý�T _�9;X:�
�
��ÿ���ÿ��	��ÿ.9UXLM��;�:�	9;X1Ô��NÀ»ÿ%�<��M���9�ÿ�Jö�L�N9U�;9;�N9�ÿ��
$�%'&0M4O4PeRAT0U]\�X ZN>;&�,�&�@?3!&)/-3H:�%'&)(�/�1'@?,�EF@SÄ	*�>A>;&�,�&�@?3!&)(�*�>[.)%'/-9;%
<�*�9;5'EF&�1':�@8:�/-*�1_.)/-,�,�78&)<�&�,-/�ID&�>;&�<B/-1_Ù)*�9;ID/�&�.a(�*�>;EF@8:6X Ò *�5F.0/-,-,�78&@878,-&):�*)@89;9;&�363H<�*�9;5'EF&�1':�3H@?,�>;&�@8<�C4/-1_Ù)*�9;ID/�&�. (+*�>;EF@8:�5'1G:�/-,
36*�(�:�.)@8>;&)365'K�K�*�>;:�(�*�>[:�%'&)M4OQPSR[T)U]\YX Zb>;&�,-&�@836&0&�1G<�3DX
RA>	@?CQ�A&�36&�@8>;9;%F1'*�.aK�>;*�ID/-<�&�3=*�1',�/-1'&)ID&�>;36/-*�1'3H*�(GEF@81'5'@8,-3=:�%G>;*�5'2D%
:�%'&)R[>;@8CDÙ)*�9[*�1',-/-1'&0/-1'(�*�>;EF@8:�/�*�1F>;&�@8<�&�> c8@N.)*�>	á#36:�@?:�/-*�1'Ã�78@836&�<
&�,-&�9;:�>;*�1'/-9[ID/-&�.)/�1'24:�*�*�,�:�%'@8:�/-1'9;,�5G<�&�3H2D>;@8K�%G/�9;36c8%'CDK�&�>;:�&��D:�,-/�1Gá�/-1'2Dc
@81G<J78*�:�%F78*�*�á�@81G<JEF5',-:�/�7?*�*�áâ36&�@?>	9;%'&�3DX

úfû Õfû ý�Õ _�9;X:�
�
��ÿ���ÿ��	��ÿ.�������G�����N9;X1Ô��NÀ»ÿ	�G����MDÿ������g�kX:9;�N����\
xproc

$�%'&0M4O4PeRAT0U]\YX ZN>	&�,-&�@836&)/�3=:�%'&0(�/-1'@8,�EF@SÄ;*�>[>;&�,-&�@836&0365'KdK�*�>;:�/-1'2
:�%'&0Kd>	*�9;&�363HEF*�1'/-:�*�> c

xproc
oej seXg$�%'&

xproc
oej�s'5G:�/-,-/�:�C4K�>;*�ID/�<�&�3=@

ID/-365'@8,�:�*�*�,-c878@836&�<B*�1F:�%'& Ó ßr/�1'<d*�.aUYCD36:�&�E_c8:�%'@8:�<�/�36K�,-@8CD3=@81'<
9;*�1':�>;*�,�3=M4OQPSR[T)U]K�>;*�9;&�3636&�3H@81'<BOo`0UgÄ;*�783DXgMQ36&�>;3H.)%'*)/�1G36:�@?,�,
Oo`0hØ.)/-,�,�78&)@878,-&0:�*)<�/-3!Kd,�@8C4@81'<B9;*�1':�>;*�,�O.`)UgÄ	*�7?3DX^$�%G&

ps
oej s'@?1'<

kill
oSj�s'9;*�EFEF@81'<�3=9	@?1_78&)5'36&�<B:�*0<�/-36K�,-@8CQ@?1'<J9;*�1':�>;*�,�M4O4PeRAT0U

K�>;*�9;&�3636&�3DX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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úfû Õfû ý�Ö _�9;XL�	�
��ÿ���ÿ��
��ÿ����¨���G�����N9;X1Ô��NÀ»ÿ%�Y9;��ÿ.���	XL�ÙÔ»ÿ���\
xfm

$�%'&)MQO4PSR[T)U�\�X ZN>;&�,�&�@?3!&)/-3H:�%'&)(+/-1'@8,#E_@SÄ;*�>[>;&�,-&�@836&)3!5GK�K�*�>;:�/�1'2
:�%'&)i�/-,-&0pr@81'@82D&�> c

xfm
oSj�seXg$�%'&

xfm
oSj�s'5':�/-,�/-:�CQKd>	*�ID/-<�&�3=@bID/-365'@8,

:�*�*�,-c878@836&�<B*�1F:�%'& Ó ßr/-1'<�*�.aU�CD36:�&�EFc8:�%'@8:�Kd&�>	(�*�>;EF3H(�/�,-&
EF@81G@82D&�EF&�1':�(�*�>[:�%'&)MQO4PSR[T)U]3!Cn3!:�&�EkXgßÔ%'&�1

xfm
oej s'/�3=>;&�:�/�>;&�<�c

:�%'&�>;&).0/-,-,�78&)1'* Ó ßr/�1G<�*�.aUYCD36:�&�EFÃ+78@?3!&�<B(�/�,-&)E_@?1'@82D&�>[:�*�*�,�*�1
M4O4PeRAT0U§X^PS1F:�%'&)(+5':�5'>;&�c8:�%'&)R[*�EFEF*�1FÙ0&�36á�:�*�KBh[1GID/�>;*�1'EF&�1':
o�R[Ù)h[sG.0/-,�,#K�>;*�ID/�<�&)@N(+/-,-&0EF@81'@82D&�>A@83HK�@?>	:�*�(':�%'&0<d&�3!á#:�*�K�>
%G*�.0&�ID&�> c8RAÙ0hØEF@8C41'*�:�78&)@8ID@8/-,�@?78,�&)@8:�:�%'&):�/�EF&):�%G@8:

xfm
oSj�sG/�3

>;&�:�/->;&�<fX

úfû Õfû ý�Û
diskmap

���	X����ÙÔ»ÿ.��ÿ�XL�	�rÿ��Æ�N�6K'ÿ
diskspec

RA%'@81'2D&)/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��gMQO4PSR[T)U]\YX Z
$�%'&

diskmap
o�ä8s'EF@81FK�@82D&).0@83=>;&�1'@8EF&�<B:�*078&

diskspec
o�ä8s':�*

EF*�>;&)@89;9	5G>	@?:�&�,-C4>	&�(�,-&�9	:�/�:�3=9	*�1G:�&�1G:�c8.)%'/-9;%_/-3H<d/�36á�36K�&�9;/�(�/-9;@8:�/-*�1'3DX

úfû Õfû ý�Ý ÞLI¶
�-/����äk3 åg�N�­�G�	M�ã��ÙÔ»ÿ.-L,%0ØJ@9;�NÀ��G����ÔL���	����9UX]Ô ÿ�X:��9;����XL�rÿ�X:�
Õ�@89;á�@82D/-1'249	%G@81'2D&)/�1':�>;*�<�5'9;&�<B.)/�:�%F>;&�,�&�@836&��gM4OQPSRAT0U]\YX Ö
M4O4PeRAT0U]\YX jg.0/-,-,�78&0:�%'&),-@836:�M4OQPSR[T)U]>;&�,�&�@836&):�*0/-1'9;,-5'<�&0RA>;@8C
� 3636&�E_7?,�C4q�@?1'2D5'@82D&)o�R � q�seXg`A&�2D/-1'1'/-1'24.0/-:�%_:�%'&)>;&�,-&�@836&0*�(M4O4PeRAT0U]\YX Ö8c8R � qr.0/-,-,�78&0@?ID@8/�,-@878,-&)*�1_:�%'&)K�>;*�2D>;@8EFE_/-1'2&�1GID/�>;*�1'EF&�1':�>;&�,�&�@836&)EF&�<�/-@YX^$�%'/-3H/-3H@NK�@89;á#@82D/�1G2Q9;%'@?1'2D&0*�1G,�C1>
R � qr.)/�,-,�36:�/-,�,�7?&0,-/�9;&�1'36&�<B.)/�:�%FMQO4PSR[T)U]@81'<B:�%G&�>	&).)/�,-,�78&)1'*@?<�<�/-:�/-*�1'@8,�(�&�&�3=9	%G@8>;2D&�<J7?&�CD*�1'<J:�%'&)9;*�36:�(�*�>[:�%'&)MQO4PSR[T)U],�/-9;&�1'36&�X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>;3
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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vHw�� ÆJ�)���n�A} Ç§�0�!�;�
$�%'&0(�*�,�,-*�.)/�1G2Q365'7836&�9;:�/-*�1'3H<�&�369;>;/-78&09;*�EFK�@8:�/-78/�,-/-:�CQ/-36365'&�3H:�%'@8:
@8(�(�&�9	:�36CD36:�&�EÑ9	@?,�,-3DX

úfû Öfû ý
sigctl

�NOÙ���Sÿ�� M��
�U���Y�LX:M��N9;��X:�	�;9;�VO(��ÿ����N��9;M��Sÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
ßr/-:�%F:�%'&)/�1G:�>;*�<�5G9	:�/-*�1F*�(':�%'&

sigaction
o�Ö8s'36CD36:�&�EL9;@8,-,�/-1F:�%'&

M4OQPSRAT0U]lYX ZN>	&�,-&�@836&�c8:�%'&
sigctl

o�Ö8sG3!Cn3!:�&�EÑ9	@?,�,#%'@83H7?&�9	*�EF&
*�7836*�,-&�:�&�X^ßÔ%'/-,-&

sigaction
o�Ö8s'<�*�&�3=1'*�:�Kd>	*�ID/-<�&)@N3!5GK�&�>;36&�:�*�(':�%'&

(�5'1'9;:�/�*�1G@8,�/-:�C4*�(
sigctl

o+Ö?s+c8:�%'&)@8<�<�/-:�/�*�1G@8,�(�5'1'9;:�/�*�1G@8,�/-:�C4:�%G@8:
sigctl

o+Ö?s'K�>;*�ID/�<d&�3H/-3H1G*0,-*�1'2D&�>A9	*�1G36/�<�&�>;&�<B1'&�9;&�3636@8>;C X
$�%'&036K�&�9;/-(+/-9[@8<�<d/�:�/-*�1'@8,�(�5'1'9;:�/�*�1G@8,�/-:�CQK�>;*�ID/-<�&�<B78C

sigctl
o+Ö?s'/-3

:�%'&)@878/-,�/-:�CQ:�*)9;%'*�*�36&0@81F@8>;78/-:�>;@8>;CQ@?9	:�/-*�1Fo+365'9;%F@83=:�&�>;EF/-1'@8:�/-*�1
.)/�:�%F*�>[.)/-:�%G*�5':�@N9;*�>;&0<�5GE_Kds'(+*�>A@81F@8>;78/-:�>;@8>;C436/-2D1'@8,�X^PS1
9;*�1':�>;@836:�c

sigaction
o�Ö8sG*�1',�C4@8,-,-*�.03=:�%'&)5'36&�>[:�*)36K�&�9;/�(�C4@N36/�2D1'@?,

%'@?1'<�,-&�> c8/�2D1G*�>	&)@N36/�2D1G@8,�c?*�>[@89;9;&�K�:�@N36CD36:�&�E_Ã�<�&�(�/�1G&�<�c
36/-2D1'@8,-Ã+36Kd&�9	/-(�/�9A<�&�(�@85',-:�@89;:�/�*�1 X
$�%'/�3=@8<�<�/-:�/�*�1G@8,�(�5'1'9;:�/�*�1G@8,�/-:�CQ/-1

sigctl
o�Ö8s'.)@83=K�>;*�ID/�<d&�<J36*

K�>;&�Ã�&��D/�36:�/-1'24/�1G:�&�>;(�@89;&�36c8365'9;%F@83
signal

o+Ö8s�c89;*�5',-<J78&)/�EFK�,-&�EF&�1':�&�<
/-1F:�&�>;EF3H*�(

sigctl
o�Ö8sG.0/-:�%'*�5':

sigctl
o�Ö8s'36&�:�:�/�1G2Q<�&�(�@85',-:�@?9	:�/-*�1

K�*�,-/-9	C Xg$�%'&)E_@?/�1FID@8,-5'&)*�(':�%'&
sigctl

o�Ö8s'36CD36:�&�EL9;@8,-,�:�*0RA>;@8C
�A&�3!&�@?>	9;%F5'36&�>;3=.0@83=:�*0K�>;*�ID/-<�&)@b36/-2D1'@8,#>;&�2D/�36:�>;@8:�/�*�1F(�5'1'9;:�/-*�1_:�%'@?:
<�/-<B1'*�:�>;&�ID&�>;:�:�*0@N<�&�(�@85',-:�@89;:�/-*�1_@?(+:�&�>[&�1G:�&�>;/-1'24@b36/-2D1'@8,#%'@81'<�,-&�>�>
:�%'/-3H78&�%G@8ID/�*�>A/-3H1'*�.aK�>;*�ID/-<�&�<B78C

sigaction
o�Ö8sSX

$�%'&0(�5'1'9;:�/-*�1'@8,-/�:�C4*�(':�%'&
sigctl

o+Ö8s'36CD36:�&�EL9;@8,-,�/-3H1'*�.a>;&�36:�>;/�9;:�&�<fX
� 1'CQ@8:�:�&�EFK�:�:�*)3!Kd&�9	/-(�CQ@81F@89;:�/-*�1_*�:�%'&�>A:�%G@81_:�*)9;@8:�9;%Fo SCTL_REGs*�>A/�2D1G*�>	&)o

SCTL_IGN
s'/�3=36/�,-&�1':�,-CQEF@8K�K�&�<B:�*0:�%'&036CD36:�&�EFÃ�<�&�(+/-1'&�<

<�&�(�@85',-:�@89;:�/-*�1_(�*�>[:�%'&)36/-2D1'@8,�78&�/-1'24>;&�2D/�36:�&�>;&�<fXg$�*0@8ID*�/-<
9;*�1'(�5'36/-*�1'c8@N1'&�. @89;:�/�*�1F(�,-@824(+*�>

sigctl
o+Ö8sG%'@83=78&�&�1FK�>;*�ID/-<�&�<fX

pr@8á�/-1'24:�%'&
sigctl

o
SCTL_DEF,

n s l1j1z , 0 s'9;@8,-,�9;@85'36&�3=:�%'&)<�&�(+@85G,�:@89;:�/-*�1_:�*)78&):�@8á�&�1F.0%G&�1_:�%'&)36/-2D1'@8,�n s l1j1zQ/�3=>;&�9	&�/-ID&�<fX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
Õ�>	*�2D>;@8EFEF&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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úfû Öfû ü
acctctl

�	M�M����LX:�N9;X1Ô��NOÙ���eÿ�� M��	�;�
��ÿË���U�
MDÿ��
acct

�	XL�
dacct

�NOÙ���Sÿ�� M��
�U�;�
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&)1'&�.

acctctl
o+Ö8sG36CD36:�&�EÑ9;@8,-,�&�1'@87?,�&�36c8<d/�36@878,-&�36c8@81G<B9	%G&�9	á#3

:�%'&)36:�@8:�5'3H(�*�>[Kd>	*�9;&�3636c8<�@?&�E_*�1Gc8@81'<B>;&�9	*�>;<B@89;9;*�5'1':�/-1'2'Xg$�%'&
acctctl

o+Ö?s'36CD36:�&�EÑ9;@8,�,#>	&�Kd,�@89;&�3=:�%G&
acct

o�Ö8sG@81'<
dacct

o+Ö?s
36CD36:�&�EL9;@8,-,�3DX

úfû Öfû ú
limits

�NOÙ���Sÿ�� M��	�;���Y�:X:M��N9;��XL�	�;9U�VOWM�À:�	X]Ô»ÿ��/J@9;�~À��	�
�	9;�N9U�kXé���
policy

�NOÙ���Sÿ�� M��	�;�
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&)(+5G1'9;:�/-*�1'@8,-/-:�C4*�(G:�%G&

limits
o+Ö?s'36CD36:�&�EÑ9	@?,�,�/-3H1G*�.a,�/-EF/�:�&�<B:�*

,-1'*�<�&)*�K�&�>;@8:�/-*�1'3DX^$�%'&
policy

o�Ö8s'36CD36:�&�EL9;@8,-,�%'@?1'<�,-&�3H*�:�%'&�>
(�@8/->yÃ�36%'@8>;&)(�5'1'9;:�/-*�1'@8,-/�:�C�Xg$�%'&)1'&�.

policy
o+Ö?s'36CD36:�&�EL9;@8,-,

Kd>	*�ID/-<�&�3=@81F/�1G:�&�>;(�@89;&0:�*):�%'&0á#&�>	1G&�,�(�*�>[:�%'&)(+@8/->yÃ�36%'@8>;&)<�@8&�EF*�1'c
@?1'<B@8,�,-*�.)3H@89;9;&�363H:�*):�%'&)(+@8/->yÃ�36%'@8>;&)9;*�1'36:�@81':�3H36:�>;5'9;:�5'>;&�c
sh_consts

X
$�%'&

L_GETCOSTS
@81'<

L_SETCOSTS
(+5'1G9	:�/-*�1'3=*�(':�%'&

limits
o+Ö?s

36CD36:�&�EL9;@8,-,�%G@8ID&078&�&�1F>;&�EF*�ID&�<B/�1F:�%'&)MQO4PSR[T)U�\�X ZN>;&�,�&�@?36&�X^$�%'&
policy

o�Ö8s'36CD36:�&�EL9;@8,-,�K�>;*�ID/�<�&�3=:�%'&
get_costs

@81'<
set_costs@?9	:�/-*�1'3H@?3H>;&�K�,-@89;&�E_&�1G:�3DX

vAw�� �ã���bË��0Ë����A�
$�%'&0(�*�,-,�*�.)/-1'2Q365G7836&�9	:�/-*�1'3=<�&�369	>;/-78&)9	*�EFK�@8:�/-78/-,�/-:�CQ/-36365'&�3=:�%G@8:
@?(+(�&�9;:�>;5'1'Ã�:�/�EF&),-/�78>;@8>;C4>;*�5':�/�1G&�3DX

úfûEÛ�û ý ÞL��Ð �U9;K1���	�POWM�À:�
X1Ô»ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&

libudb
o�u8s',-/-78>;@8>;CQ>;&�K�,-@89;&�3H:�%'&

udblib
,�/-78>;@8>;C�X^$�%'&),�/-78>;@8>;C

>;*�5':�/-1'&�3=(+*�>A:�%'&)5'36&�>[<�@8:�@87?@836&0o�M4Ù0`As'%'@8ID&)78&�&�1FEF*�ID&�<B(+>;*�E
libc/gen

:�*
libc/udb.

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�cKd>	*�2n>	@?E_EF&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�cKd>	*�2n>	@?E_EF&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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úfû5Û�û ü -¹ÀL�	X1Ô ÿ��/�N�6�rÿ������POW�g�
X:��Ô»ÿ��.�����:�N9;X»ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&0EF&�EF*�>;CQEF@81'@82D&�>A>	*�5G:�/-1'&�3=(+*�>;EF&�>;,�C4<�*�9;5'EF&�1':�&�<J*�1F:�%'&
memmgr

o+u?s'EF@81FK�@82D&)%'@8ID&)78&�&�1F>;&�K�,�@?9	&�<B.)/�:�%F@N1'&�.a36&�:�*�(
>;*�5':�/-1'&�3H<�*�9;5GE_&�1G:�&�<B*�1F:�%'&

malloc
o�u8s'EF@81FK�@82D&�Xg$�%G&0*�,-<

>;*�5':�/-1'&01G@8EF&�3HEF@8C478&)>	&�EF*�ID&�<B/-1F@b(�5':�5'>;&)>	&�,-&�@836&)*�(':�%'&
M4OQPSRAT0U]36CD36:�&�E Xg$�%G&0*�,-<J>;*�5':�/-1'&�3H@?1'<J:�%'&�/->[9;*�>;>;&�36K�*�1'<�/-1'2
>;&�K�,-@89;&�EF&�1':�3H@8>;&)@83H(�*�,�,-*�.)3D�
T),�<B>;*�5':�/�1'& O4&�.a>;*�5':�/�1G&
_memcheck malloc_check

_inplace malloc_inplace

_expand malloc_expand

_extend malloc_extend

_howbig malloc_howbig

_isvalid malloc_isvalid

_memfree malloc_space

_memlimit malloc_limit

_memstats
c
memstats malloc_stats

_memtron malloc_tron

_memtroff malloc_troff

_memetrac malloc_etrace

_memdtrac malloc_dtrace

_malloc
1'*�1G&�>�5'36&

malloc

_free
1'*�1G&�>�5'36&

free

_realloc
1'*�1G&�>�5'36&

realloc

$�%'&01'&�.a>;*�5G:�/-1'&�3=@8>;&036/-E_/-,-@8>[:�*):�%G&0*�,-<J>;*�5':�/-1'&�36c8&��D9;&�K�:�:�%'@8:
:�%'&�/->[1G@8E_&�3=@8>;&)/�1F:�%'&)5'36&�>�½ 3H1G@8EF&036K�@89;&)o�:�%G&�CQ<�*)1'*�:�78&�2D/�1F.)/�:�%
@81F5'1G<�&�>;369	*�>;&�s�c8@81'<B@8,-,�36/�®�&�3=@8>;&0/-1F78CD:�&�3H>;@8:�%'&�>A:�%'@81F/-1F.0*�>;<�3DX
i�*�>[9;*�EFK�,�&�:�&)/�1G(+*�>;EF@8:�/�*�1F*�1F:�%'&01G&�.a>;*�5':�/�1G&�3!c?36&�&0:�%'&

malloc
o�u8s

EF@81FK�@82D&�Xg$�%G&
memmgr

o+u8sGEF@81FK�@82D&)%'@83=78&�&�1F>;&�E_*�ID&�<�X

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
Õ�>	*�2D>;@8EFEF&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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vAw�	 
 ~J�HË��)�n�6�(" ���)���D�H}
$�%'&0(�*�,-,�*�.)/-1'2Q365G7836&�9	:�/-*�1'3=<�&�369	>;/-78&)9	*�EFK�@8:�/-78/-,�/-:�CQ/-36365'&�3=:�%G@8:
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/�3=1'&�&�<�&�<B*�1',-C4.0%'&�1F,-*�*�á�/-1'24@8:�K�>;*�9;&�3636&�3

:�%'@?:�%'@8ID&)*�K�&�1'&�<BEF*�>;&0:�%'@?1_u?Z8ZNo
K_OPEN_DEFAULT

sG(+/-,-&�3�X

úfû Ýfû Õ ��ÿP�Y�
�:�;�LXL�:��K'ÿ��.���HM��L����ÿ�X:���G��9;���	�PO%�G�
���N9U�N9;��X:��M�À:�
X1Ô»ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&0,-/�EF/-:�*�1F:�%'&01G5'EF78&�>[*�('K�>;/-EF@8>;CQK�@8>;:�/-:�/-*�1'3=/�1F@N(+/-,-&036CD36:�&�E
:�%'@8:�@8>;&0EF@8/-1':�@8/-1'&�<B.0/-:�%_9;5'>;>;&�1':�<�@8:�@b%G@83H78&�&�1F36&�:�@?:�:�%'&
<�&�(�@85',-:�ID@?,�5'&)*�(GtYXg$�%'&

fsck
o�V8s'9;*�EFE_@?1'<J%G@83H78&�&�1FEF*�<�/-(+/-&�<B:�*

@89;9;*�5'1':�(�*�>[:�%'/-3=9;%'@81'2D&�X
ßÔ%'&�1F@81F@8<�EF/-1'/�36:�>;@8:�*�>[*�>[*�Kd&�>	@?:�*�>A/�3=36.0/-:�9;%'/�1G2Q:�*0@N(�/�,-&036CD36:�&�E
9;>;&�@8:�&�<J.)/-:�%F@81F*�,-<�&�>[ID&�>;36/-*�1_*�(':�%'&)MQO4PSR[T)U]36CD36:�&�EFc8:�%'&
(�*�,�,-*�.)/�1G2QEF&�3636@82D&�3=E_@?CQ78&)&�1'9;*�5'1':�&�>;&�<f�

/scr_401: file system opened
/scr_401: super block fname scr_401, fpack scr_400
/scr_401: alternate dynamic block in block 300027
differs from primary
/scr_401: rewrite dynamic blocks (’y’ or ’n’)?

$�%'&�36&0EF&�3636@82D&�3HEF@8C4*�9;9;5'>[EF5',-:�/-K�,-&0:�/-EF&�3H(�*�>[*�1'&0(�/-,�&)36CD36:�&�E_c
@81G<J(�*�>[EF5',-:�/�K�,-&)(+/-,�&)36CD36:�&�EF3�XgPS(':�%'&)@8<�EF/�1'/-36:�>;@8:�*�>[@81'36.)&�>;3

yo�CD&�36s+c8:�%'&)(�/�,-&036CD36:�&�EL/-3=>	&�36:�*�>;&�<B:�*)/-:�3=*�,�<d&�>[36:�@8:�&05'1'<d&�>[.)%'/�9;%F@8,-,
K�>;/-EF@8>;CQK�@8>;:�/�:�/-*�1'3H@8>;&0@89;:�/�ID&�X
PS(':�%'&)@8<�EF/�1G/�36:�>;@8:�*�>[@81G3!.)&�>;3

n
o+1G*�s+c?:�%G&05GK�<�@8:�&0*�9;9;5'>;3=<�5'>;/-1'2

EF*�36:�1'*�>;EF@8,�(+/-,-&036CD36:�&�EL@89;:�/-ID/�:�C�X

 Ã1Ç»ÜÌÉ Û1Í^Þ � 1'36.)&�>	/-1'2 n 9;*�5',�<B9;@85'36&)@N36&�>	/-*�5'3=K�>;*�78,-&�EL/-1F:�%G&
5'1G5'365'@8,�9;@836&):�%'@8:�@8,-,�@89;:�/-ID&0K�>;/-EF@8>;CQK�@?>	:�/-:�/�*�1'3=@8>;&0<d*�.01'c?@81'<
:�%'&)(+/-,-&036CD36:�&�EL.)@83H1G*�:�9;%'&�9;á�&�<fXgPS1_:�%'/-3=9	@?36&�c8:�%G&0*�,-<B<�CD1'@8EF/-9
<�@8:�@N@81'<B78/�:�E_@?KJ9;*�5',-<J,-&�@8<B:�*)<�@8EF@82D&0*�('&��n/�36:�/-1'2Q<�@?:�@YX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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úfû Ýfû Ö ÞL��Ð¿�Y9;��ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&)5'36&�>[<�@?:�@?78@836&0o�M4Ù0`As'%'@83=78&�&�1F365'7836:�@81':�/-@8,-,�C4>;&�.)>	/-:�:�&�1_:�*
@?,�,-*�.a(�*�>[(�5':�5'>;&)&�1'%'@81G9	&�EF&�1':�3DXg$�%'&)MQÙ)`Ø%'@83=78&�&�1F&��D:�&�1'<�&�<
@?1'<B1'*�.a36K�@81G3H36&�ID&�>;@8,#(+/-,-&�3DXg$�%'&�>;&)@8>;&)1'*�.a&��D:�&�1'36/-*�1F(+/-,-&�3H/-1F@
1G&�.a365'78<�/->;&�9	:�*�>;Cyc

/etc/udb_2
c8:�%'@?:�K�%'CD36/-9;@8,�,-CQ36&�Kd@8>;@8:�&0K�5'78,-/-9

@?1'<JK�>;/-ID@8:�&0<d@8:�@N/-1_:�%'&)MQÙ)`àXgo+Õ�>;/�ID@8:�&)<�@8:�@b/-1'9;,-5'<�&�3H&�1'9;>;CDK�:�&�<
Kd@83636.0*�>;<�36c836&�9;5'>;/-:�C49;*�EFK�@8>;:�EF&�1':�36c8K�&�>;EF/-363!/-*�1F78/-:�36c8@?1'<J36*)*�1»X s
i�/�&�,-<�3=@8<�<�&�<B@8K�K�&�@8>A/�1F:�%'&0&��n:�&�1G3!/-*�1F(+/-,-&�36c8.0/-:�%_:�%'&)&��D9;&�K�:�/�*�1F*�(
:�%'&)5'36&�>A1'@8EF&�c8M4PeÙ)c82D>;*�5'KB,-/�36:�c8@81G<J@?9	9;*�5'1G:�PSÙao�@89;/�<�sG,�/-36:6X
ÚNÛ'ÜyÝfÞ $�%'&)(�/�,-&�3

/etc/udb
@81G<

/etc/udb.public
9;*�1':�/�1'5G&

:�*0&��D/-36:�(�*�>[9	*�EFK�@?:�/-78/-,�/-:�C1>�%'*�.)&�ID&�>�c?/�1F@N(�5':�5'>;&)>	&�,-&�@836&):�%'&�C
.)/-,�,�7?&0>;&�EF*�ID&�<J@?1'<J@?,�,�<d@8:�@N.)/�,-,�78&)EF*�ID&�<J/-1':�*0:�%'&)1'&�.a(�/�,-&�3DX

i�*�>[M4Ù0`Ø,-/-78>;@8>;CQ9;*�EFK�@8:�/�7?/�,-/-:�C4/-3!365G&�36c836&�&0365'7836&�9;:�/-*�1_uYX äYX j�c8K�@82D&
u?m8Ö8äYXgi�*�>[i�@8/->yÃ+36%'@?>	&)9;*�EFK�@8:�/-78/�,-/-:�C4/-36365'&�36c836&�&)365'7836&�9;:�/�*�1FuYX VYX u8c
Kd@82D&0u?m8u8ZYX

úfû Ýfû5Û I ÿ�J
relasync

M¨���g���
X:���
�	��ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�\YX Z
$�%'&)78/�1G@8>;CQK�@89;á#@82D/�1G2Q:�*�*�,-3H@8>;&)78&�/-1'2Q5GK�2D>;@8<�&�<�c8>;&�365',-:�/�1G2Q/-1F:�%G&
>;&�EF*�ID@8,�*�(G:�%G&

ldproto
o�V8s'9;*�EFEF@81'<fXg$�%'&

ldproto
o+V?s'9;*�E_EF@81G<

.)/-,�,�7?&0>;&�K�,-@89;&�<J78C4@NE_*�>;&)>	*�7?5'36:�c8E_*�>;&)&�@836/�,-C4E_@?/�1':�@8/-1'@87?,�&)36&�:
*�(G:�*�*�,�3=:�%'@8:�9	@?1_7?&05G3!&�<B78C478*�:�%FM4OQPSRAT0U]@81G<J@?3!Cn1'9;%'>;*�1'*�5'3
Kd>	*�<d5'9;:�3DX
$�%'&)MQO4PSR[T)U]>	&�,-&�@836&)/�1G:�>;*�<�5G9	&�3=:�%'&0(�/->;36:�*�(':�%'&�36&)1'&�.a:�*�*�,�3=.)/�:�%
:�%'&

relasync
o�V8s'9;*�EFEF@81'<fXg$�%'&

relasync
o�V8s'9;*�EFEF@81'<BID&�>;/�(�/-&�3

,-*�@8<�&�<B(�/�,-&�3H@?1'<B<�/�>;&�9;:�*�>;/�&�3=*�1_<d/�36á�@82D@8/-1'36:�/�1'(�*�>;EF@8:�/�*�1F/-1_@
<d@8:�@878@836&�X
i�*�>[EF*�>;&0/-1'(�*�>;E_@?:�/-*�1'c836&�&):�%G&

relasync
o�V8s'EF@81FKd@82D&�X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�c83!Cn3!:�&�E@?1'@8,-CD36:
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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úfû Ýfû Ý
dodisk

���	9;�
���L�y���:�L��ÿ������?ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&

dodisk
o�V8s'@89;9;*�5'1':�/-1'249	*�EFEF@81'<B1'*),-*�1'2D&�>[36&�1'<d3HEF@8/-,�:�*0:�%'&

@8<�EF/-1'/-36:�>;@8:�*�>A:�%G@8:�36%'*�.)3H:�%'&09;5G>	>;&�1':�<�@8:�&0@81G<J:�/-E_&�Xg$�%'/-3
9;%'@81G2D&)78>;/�1'2D3

dodisk
o+V?s'/-1':�*09;*�1'(�*�>;EF@81'9;&).0/-:�%F*�:�%G&�>[M4OQP Ó/-EFK�,�&�EF&�1':�@8:�/-*�1'3DX

i�*�>[EF*�>	&)/-1'(+*�>;EF@8:�/-*�1'c836&�&0:�%'&
dodisk

o�V8sGE_@?1FK�@82D&�X

úfû Ýfû à Þ:ID
�-¹�@���]_��
esdaemon

M��������	XL�Æ��ÿË�G�;�	MDÿ��ÆK¨O
sfsd

M��������	XL�
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX Z
$�%'&

sfsd
o�V8s'9;*�EFEF@81'<�c8.)%'/-9;%F/�1'/-:�/�@?,�/�®�&�3H@81G<JEF*�1'/-:�*�>;3H:�%'&

&��D:�&�>;1'@8,�36&�EF@8K�%G*�>	&)<�&�ID/-9;&0(�*�>[:�%'&0M4O4PeRAT0U]36%'@8>;&�<B(+/-,-&036CD36:�&�E
o�UYi�U�s'(�&�@8:�5'>;&�c8%'@83=>;&�K�,�@89;&�<B:�%'&

esdaemon
o+V?s'9;*�E_EF@81G<fX

i�*�>[EF*�>	&)/-1'(+*�>;EF@8:�/-*�1'c836&�&0:�%'&
esdaemon

o�V8s'EF@81FK�@82D&�X

úfû Ýfû ý�â -¹ÀL�	���	M��Sÿ���ýV�V�àÿ�M�9;�
�
�~���àÿ.9UXL�Sÿ��P�Y�	MDÿ�XL����ÿ������u�
�	�	���/���¨���G�����²��ÿ������8ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX Z
$�%'&09;%'@8>;@89;:�&�>yÃ�36K�&�9;/�@8,#:�@?K�&0/-1':�&�>;(+@89;&):�%'@8:�5'36&�3=EF@SÄ	*�>A1'*�<�&
1'5GE_7?&�>[t8uNo�.0%'/-9;%F/�3=@8,-36*)>	&�(�&�>;>;&�<B:�*)@83=:�%'&

ddal
/-1':�&�>;(+@?9	&�s�c8/-3=1'*

,-*�1'2D&�>[365GK�K�*�>;:�&�<fX � 3H*�(':�%'&)M4OQPSR[T)U]\YX Zb>;&�,-&�@836&�c8:�%'&9;%'@8>;@89;:�&�>yÃ�3!Kd&�9	/-@8,�:�@8K�&)/�1G:�&�>;(�@89;&09;>;&�@8:�&�<B78CQ:�%'&
tpdaemon

o+V?s
9;*�EFEF@81'<B/�3=:�%G&0*�1',-CQ9;%'@?>	@?9	:�&�>yÃ�36K�&�9;/-@8,�:�@?K�&0/-1':�&�>	(�@89;&0365'KdK�*�>;:�&�<fX

úfû Ýfû ý¤ý ÞLID
�-¹�@���N���àÿ.���:K1�NOÙ���Sÿ�� K'ÿ�M����rÿ����Æ��ÿË�G�	���
�Sÿ��������	�LM��L�	��Þ:ID
�-/����è�4�3�4
Õ�@89;á�@82D/-1'2Q9;%'@81G2D&0/-1':�>;*�<�5'9;&�<B.0/-:�%F>	&�,-&�@836&��gM4OQPSR[T)UÔj�ZYX Z
`A&�2D/�1'1G/�1G2Q.)/�:�%F:�%'&)MQO4PSR[T)U j ZYX ZN>;&�,-&�@836&�c8:�%'&0M4O4PeRAT0U]:�@8K�&
365'7836CD36:�&�EL.)/-,�,�7?&0K�@89;á#@82D&�<J.)/-:�%F:�%'&)>	&�,-&�@836&)E_@?:�&�>;/-@8,-3H/-1F78/�1G@8>;C
(�*�>;EL@81'<B.)/�,-,�78&)36*�,�<B@83=@b36&�Kd@8>;@8:�&)K�>;*�<�5'9;:�(+*�>A1'&�.a%'@8>;<�.)@8>;&
K�,-@8:�(�*�>	EF3DXgMQ36&�>;3=*�('R[� �YÒ $�u8h 36CD36:�&�EF3=@81'<B365'7836&��?5'&�1':�1'&�.
K�,-@8:�(�*�>	EF3=E_5G3!:�K�5'>;9;%'@836&)@b,-/-9	&�1G36&0@81'<B*�78:�@8/-1F@bi�q�h Ó ,�EÑá�&�C4:�*
&�1'@?78,�&):�%'&)365'7836CD36:�&�EL:�*)(�5'1'9;:�/�*�1»X

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1'/-36:�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> cn@8<dE_/-1'/-36:�>	@?:�*�> c
*�K�&�>;@8:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
RA� �YÒ �?\8ZN36&�>	/-&�3=@81'<
RA� �YÒ hAqr3!&�>;/-&�3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,�,
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3



¬�­�®S¯�°?±B²!³ù´Y¶'·	¸ ·�¹6º�·»°�¼½·	¾�¼y¿ ·	À ���!�Q������������� ����� ¡!¢���£8¥^¦§��¨©¨©¡!ªS¡!£8«e¡!¢

�����!����	��
���
���
����������������	���� ���! ! ! #" �  

$�%'&)1'&�.aK�>;*�<�5'9;:�.)/-,�,#9	*�1G:�@?/�1F:�%'&0(�&�@8:�5'>;&�Ã�>;/�9;%F:�@8K�&
<d@8&�EF*�1'Ã+@?3!36/-36:�&�<J/-1':�&�>;(+@?9	&�> :�%G&09;%'@8>;@89;:�&�>yÃ�36K�&�9;/�@8,�:�@8Kd&0/-1':�&�>	(�@89;&
.)/-,�,�9;*�1G:�/-1'5'&):�*078&)@8ID@8/-,-@878,-&0.)/�:�%'*�5G:�9;*�36:�@83=K�@8>;:�*�(':�%'&)MQO4PSR[T)U
>;&�,-&�@836&0EF@8:�&�>;/-@8,�3DXgPe:�3H*�1G,�/-1'&0:�@8K�&)9;@8K�@878/-,-/�:�/-&�3H.0/-,-,�K�>;*�ID/�<d&0:�@8K�&
@?9	9;&�363=36/�EF/-,�@?>[:�*0:�%'&)@89;9;&�363H:�%'@8:�5'36&�>;3H*�1F*�:�%'&�>[M4O4P Ó 36CD36:�&�EF3
%G@8ID&�Xg$�%'/-3H@?9	9;&�3636c8@N78@836/-9AE_&�@81G3H*�('>;&�@8<d/�1'24@81G<J.)>;/�:�/-1'24:�@8K�&
/-1'(�*�>;EF@8:�/-*�1'c8.)/-,�,#1'*�:�>;&��85'/->;&0@N,-/�9;&�1'36&)*�>[@Ni�q�h Ó ,-ELá#&�C X

úfû Ýfû ý�ü ÞLI¶
�-/����þk3546��ÿ���ÿ��	��ÿ.�������G�����ëÿ�X:�
9UX]Ô
U�5'K�K�*�>;:�(+*�>A:�%'&0M4O4PeRAT0U]VYX ZN>	&�,-&�@836&).0/-,-,�&�1'<B*�1_U�&�K�:�&�EF78&�>[u8Z8c
j \8\8lYX
ÚNÛ'ÜyÝfÞài�*�>[EF*�<�&�,�Ùa36CD36:�&�EF3=*�1',�Cyc8M4OQPSRAT0U]VYX Zb@81G<J/-:�3H>;&�,-@8:�&�<
Kd>	*�<d5'9;:�3=.0/-,-,�78&0365'K�Kd*�>	:�&�<B.0/-:�%_5GK�<�@8:�&�3H@83=1'&�&�<�&�<J(�>;*�E
U�&�K�:�&�E_7?&�>[u8Z8cYj \8\8l8c8:�%'>;*�5'2D%FUY&�K�:�&�EF78&�>[u?Z8cYj�\8\8ä�X

úfû Ýfû ý�ú
mtdump

�	XL�
segldr

�G�
M�ã���Ô:9;X1Ô�M�À:�
X1Ô»ÿ
$�%'&)MQO4PSR[T)U]\YX ZNEF@SÄ	*�>A>;&�,�&�@?3!&).)/�,-,�78&):�%'&0(�/-1'@8,�>;&�,-&�@836&
9;*�1':�@8/-1'/-1'2478*�:�%F36*�5'>;9;&0@81G<J7?/�1'@?>	C49;*�<�&)(�*�>

mtdump
@81G<

segldr
X

`A&�2D/-1'1'/-1'24.0/-:�%_:�%'&)M4OQPSRAT0U]\YX jg>	&�,-&�@836&�c
mtdump

@81'<
segldr.)/-,�,�7?&0K�@?9	á#@82D&�<J/-1F78/-1'@8>;C4(+*�>;EL*�1G,�C�X^$�%'&02D&�1G&�>	@?:�/-*�1F9	*�EFK�/-,-&�>

1G&�9	&�3636@8>;C4:�*0785G/�,-<B:�%G&�3!&)5':�/-,�/-:�/�&�3=.0/-,-,�1'*�:�78&)K�@8>;:�*�(G:�%G&0M4OQPSRAT0U
>;&�,-&�@836&0K�@?9	á#@82D&�X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� ,-,
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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���
���
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vHw�� �����ØQÎÇë{)}�~J�;���)��Çë�
RA%'@81'2D&�3=%'@8In&078&�&�1FEF@8<�&0:�*)E_@?á�&0:�%'&)MQO4PSR[T)U]3!Cn3!:�&�E
9;*�EFK�,-/�@81G:�.)/�:�%F:�%'& Ó ×½T)K�&�1 Ó Õ
©0tN36:�@81'<�@8>;<fXg$�%G&0(�*�,�,-*�.)/�1G2365'7836&�9;:�/-*�1'3H<�&�369;>;/-78&0:�%'&)M4OQPSR[T)U]\YX Zb>;&�,-&�@836& Ó Õ	©)tN9	*�EFK�,-/-@81'9;&@81G<J9;*�EFK�@8:�/�78/-,-/�:�CQ/-36365'&�3DX

úfû àfû ý _��LX:M��N9;��X��G�����N���VOP�àÿ���M�À:�	X]Ô»ÿ��W�Y���.M������G�;9U�
X:MDÿ.J@9U�NÀ<ç%ÒoÑ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
UY&�In&�>	@?,�(+5G1'9;:�/-*�1FK�>;*�:�*�:�CDKd&�3H/-1_ID@?>	/-*�5'3=36CD36:�&�EL/-1'9;,�5'<d&0(�/�,-&�3=%'@8ID&
78&�&�1F9;%'@81G2D&�<J:�*)9;*�1'(+*�>;EÑ.0/-:�%_:�%'& Ó Õ
©0tN36:�@81'<�@?>	<�X^U�*�E_&)*�(:�%'&�36&)1'&�.aK�>;*�:�*�:�CDKd&�3HEF@8CQ>;&��85G/�>;&)5'36&�>;3H:�*0>;&�9;*�EFK�/�,-&)*�>[9;%'@81'2D&
36*�5'>;9;&)9	*�<d&0:�%'@8:�785'/-,-:�365'9;9;&�3636(+5',-,-C4/�1FK�>;&�ID/-*�5'3=>	&�,-&�@836&�3DX
$�%'&0/-1'9;,-5'<�&)(+/-,�&�3=@81'<BK�>;*�:�*�:�CDK�&�3H/-1F:�%G&0(�*�,-,�*�.)/�1G2Q,-/-3!:�%'@8ID&
9;%'@81G2D&�<fX^$�%'&)/�1'9;,-5'<�&)(+/-,-&01G@8E_&�c?:�%G&0*�,-<BK�>	*�:�*�:�CDK�&�c8@?1'<J:�%'&)1'&�.
K�>;*�:�*�:�CDK�&0@8>;&036K�&�9;/-(�/�&�<B(+*�>[&�@?9	%F9;%'@81'2D&�<BK�>;*�:�*�:�CDK�&�X

i�/�,-&��
<nl_types.h>T),-<f�
char *catmsgfmt(const char *, const char *, const int, const char *,

const char *, char *, const int)O4&�.B�
char *catmsgfmt(const char *, const char *, int, const char *, const

char *, char *, int)

i�/�,-&��
<nl_types.h>T),-<f�
char *catgetmsg(const nl_catd, const int, const int, char *, const

int)O4&�.B�
char *catgetmsg(nl_catd, int, int, char *, int)

i�/�,-&��
<nl_types.h>T),-<f�
char *catgets(const nl_catd, const int, const int, const char *)O4&�.B�
char *catgets(nl_catd, int, int, const char *)

i�/�,-&��
<nl_types.h>T),-<f�
nl_catd catopen(const char *, const int)O4&�.B�
nl_catd catopen(const char *, int)

i�/�,-&��
<nl_types.h>T),-<f�
int catclose(const nl_catd)O4&�.B�
int catclose(nl_catd)

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
Õ�>	*�2D>;@8EFEF&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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i�/-,�&��
<search.h>:T0,-<f�
void *lsearch(const void *, const void *, size_t, size_t, int

(*)(const void *, const void *))OQ&�.B�
void *lsearch(const void *, void *, size_t, size_t, int (*)(const void

*, const void *))

i�/-,�&��
<search.h>:T0,-<f�
void twalk(void *, void (*)(void *, VISIT, int)OQ&�.B�
void twalk(const void *, void (*)(const void *, VISIT, int)

i�/-,�&��
<stdlib.h>:T0,-<f�
char *getpass(char *, ...)OQ&�.B�
char *getpass(const char *)

i�/-,�&��
<stdlib.h>:T0,-<f�
int putenv(char *)OQ&�.B�
int putenv(const char *)

i�/-,�&��
<stdio.h>:T0,-<f�
long getw(FILE *)OQ&�.B�
int getw(FILE *)

i�/-,�&��
<stdio.h>:T0,-<f�
long putw(long, FILE *)OQ&�.B�
int putw(int, FILE *)

i�/-,�&��
<string.h>:T0,-<f�
void swab(const char *, char *, int)OQ&�.B�
void swab(const void *, void *, ssize_t)

i�/-,�&��
<time.h>:T0,-<f�
time_t timezone;OQ&�.B�
long timezone;

i�/-,�&��
<unistd.h>:T0,-<f�
int chroot(char *)OQ&�.B�
int chroot(const char *)

i�/-,�&��
<unistd.h>:T0,-<f�
char *getpass(char *, ...)OQ&�.B�
char *getpass(const char *)

i�/-,�&��
<unistd.h>:T0,-<f�
void swab(const char *, char *, int)OQ&�.B�
void swab(const void *, void *, ssize_t)



���!�Q������������� ����� ¡!¢��¤£8¥=¦§��¨©¨©¡!ªS¡!£8«e¡!¢ ¬�­�®S¯�°?±B²!³µ´G¶'·	¸ ·�¹6º�·»°�¼½·	¾�¼y¿ ·	À

�����!� ���	��
���
���
����������������	� ��� ���! 6 ! #" �  

i�/�,-&��
<unistd.h>:T),-<f�
int ulimit(int, long)O4&�.B�
int ulimit(int, ...)

úfû àfû ü ç%ÒoÑ��6�:�N9;�;9U�N9�ÿ��/XL��Jö�:��ÿ.M������G�;9;�	X:�L�rÿ�������Ô»ÿ��NOÙ���Sÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
M4OQPSRAT0U]5'36&�>yÃ�,-&�ID&�,�5':�/�,-/-:�/�&�3=365'7SÄ;&�9	:�:�*):�%'& Ó Õ	©)tb36:�@81'<d@8>;<J1'*�./-36365'&)E_&�3636@82D&�3=5'36/-1'24:�%'& Ó Õ	©)t8Ã�9;*�1'(+*�>;EF@81':�M4OQPSR[T)U]EF&�3636@82D&36CD36:�&�EkX^PS1FK�>;/�*�>A>;&�,�&�@836&�36c8&�@?9	%F5':�/-,-/�:�C45'36&�<J/-1':�&�>;1'@8,�EF&�3636@82D&�3DX
� 3H@N>;&�365',-:�*�(G:�%G/�36c8:�%'&)(�*�>;E_@?:�*�('EF&�3636@82D&�3=%'@83=78&�&�1F9;%'@81'2D&�<�X$�%'/�3=@8,-3!*)K�>;*�ID/-<�&�<J@81F*�K�K�*�>;:�5'1'/-:�CQ:�*)9	,-@8>;/-(+C4EF&�3!36@?2D&�3H@81'<BEF@8á�&
:�%'&�ELEF*�>;&)%'&�,�Kd(+5',�X
$�%'&�36&09;%'@81G2D&�3H365'KdK�*�>;:�:�%'&

NLSPATH
&�1'ID/�>;*�1GE_&�1G:�ID@8>;/-@878,-&

36K�&�9;/-(+/-&�<B/�1F:�%'& Ó Õ
©0tN36:�@81'<�@8>;<fXg$�%'&0,-@81'2n5'@82D&)@81'<B9;5',�:�5'>;@8,9;*�1'ID&�1':�/-*�1'3=*�('<�/-@82D1'*�36:�/-9[@81'<B/-1'(�*�>	EF@8:�/-*�1FEF&�3!36@?2D&�3H/-3H@?(+(�&�9;:�&�<
78C

LC_MESSAGES
@81'<

NLSPATH
36&�:�:�/-1'2D3DX

$�%'&0(�*�>;E_@?:�*�('5':�/-,�/-:�CQEF&�3636@82D&�3=/�3=9;*�1':�>	*�,-,-&�<J78C4@N9;*�E_78/-1'@?:�/-*�1F*�(
:�%'&)1'&�.

CMDMSG_FMT
&�1'ID/->	*�1GE_&�1G:�ID@8>;/-@878,-&0@81'<B:�%'&)&��D/�36:�/-1'2

MSG_FORMAT
&�1GID/�>;*�1'EF&�1':�ID@8>;/�@87?,�&�X

i�*�>[EF*�>;&0/-1'(�*�>	EF@8:�/-*�1F*�1_EF&�3636@82D&�36c836&�&):�%'&
explain

oej�sGEF@81
K�@82n&�X
Á4Ý�ÂRÃ'ÜyÝ�ÄÆÅ
Ç:È�ÂRÉËÊ�Ã'ÜÌÉ Û1Í:Î
•
�
bo ¢¡'£�egó�mPnPn�i�l1m�e v n r mP� îHw�zÌl1wPi��*�*mPw�¦ n�§ q¨s |1m�c8K�5G78,�/-9;@8:�/-*�1U?©0m8Ö�j�ÖYj

úfû àfû ú
gencat

�	XL�
catgen

�L�N9U�;9;�N9�ÿ��/��ÿ�X:�
�rÿ��(�Y���.M������G�;9;�	X:Mnÿ�J@9U�NÀ<ç%ÒoÑ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�*)9	*�EFK�,-CQ.)/-:�%F:�%'& Ó Õ	©)tN36:�@?1'<�@8>;<�c8:�%'&0(�*�,-,�*�.)/-1'2Q5G:�/-,-/�:�/-&�3H.)&�>;&>;&�1'@8EF&�<f�

•
$�%'&0EF&�3636@82D&036CD36:�&�EL@8<�EF/-1'/�36:�>;@8:�*�>[5':�/-,�/-:�CQ(�*�>	EF&�>;,-CQ1'@8EF&�<
catgen

o�V8s'%'@?3H78&�&�1F>;&�1'@?E_&�<B:�*)78&
gencat

oSj�sSXgo+$�%'/�3=5':�/-,�/-:�CQ/-3
5G36&�<J:�*0>;&�785G/�,-<BMQO4PSR[T)U�EF&�3636@82D&)36CD36:�&�EL9;@8:�@8,�*�2n3�X s � 3H@9;*�EFK�@8:�/-78/-,�/-:�CQ78>;/-<�2D&�c8:�%'&05':�/-,�/-:�CQ.)/-,�,�78&)9;@8,�,-@878,-&0:�%'>;*�5'2D%F:�%'&

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> cn@8<dE_/-1'/-36:�>	@?:�*�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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1'@8EF&
catgen

/�1F:�%'&)\YX ZN>;&�,�&�@836&)@81'<B\YX ZN>;&�ID/�36/-*�1F>;&�,�&�@836&�3DX
MQ36/-1'24:�%'&

catgen
1'@8EF&0.)/-,�,#K�>;*�<�5'9;&0@81F/-1'(�*�>;E_@?:�/-*�1'@8,

E_&�3636@?2D&�X � 3H*�(G:�%G&0M4O4PeRAT0UÔj�Z�X ZN>;&�,�&�@?36&�c8*�1',-CQ:�%'&)1'@8EF&
gencat

.0/-,-,�78&0>;&�9;*�2D1'/�®�&�<fX
•
`[&�9;@85'36&):�%'&

catgen
o�V8s'9;*�EFEF@81'<B%'@83=78&�&�1F>;&�1'@8EF&�<B:�*078&

gencat
oSj�s�c8:�%'&0(�/-,�&)36CD36:�&�EL5':�/-,�/-:�CQ(�*�>;EF&�>;,�C4á�1'*�.)1F@83

gencat
o�V8s'%G@83H7?&�&�1F>	&�1G@8EF&�<J:�*)78&

mfsck
o+V?seXgo�$�%'/-3=5':�/�,-/-:�C

>;5'1'3HKd@8>;@8,�,-&�,�(�/�,-&)3!Cn3!:�&�EÑ9	%G&�9	á#3DX sFUY9;>;/�Kd:�3=@81'<BK�>;*�9;&�<�5'>;&�3HEF5'36:
78&)9	%G@81'2D&�<B:�*05'36&):�%'&

mfsck
o+V8sG1'@?E_&�X

$�%'&)*�K�&�>;@8:�/-*�1F*�(':�%'&�36&)5':�/�,-/-:�/-&�3H/-3=1'*�:�@8(�(�&�9	:�&�<B78C4:�%G&01'@?E_&
9;%'@?1'2D&�3DX
i�*�>[EF*�>;&0/-1'(�*�>;E_@?:�/-*�1'c836&�&):�%G&

gencat
oej s'@81'<

mfsck
o�V8sGEF@81

Kd@82D&�3DX

úfû àfû T -/�����g�
X:�	��M�À:�	X]Ô»ÿ��W�!�k��M������G�;9;�	XLMDÿ�J@9U�NÀ<ç%ÒoÑ��
$�%'&)(+*�,-,�*�.)/-1'249	*�EFEF@81'<�3=.)&�>	&)9;%'@81'2D&�<B:�*09;*�1'(�*�>;EL:�*):�%G& Ó Õ	©)t36:�@81G<�@8>;<fXgUY5'7?3!&�9;:�/-*�1'3=ÖYXåj ZYX )8c?ÖYXåj ZYX l?c8ÖYX j�ZYX ä?c8@81'<BÖYX j�ZYX VN,�/-36:�@8,�,
5G36&�>[9;*�EFE_@81G<�36c836CD36:�&�EL9;@8,�,-36c8,-/�7?>	@?>	C4>;*�5':�/�1G&�36c8@81'<B&��D:�&�>	1G@8,
ID@?>	/-@878,-&�3H:�%'@?:�9;*�E_Kd,�C4.0/-:�%_:�%'& Ó Õ
©0tN36:�@?1'<�@8>;<fX
i�*�>[EF*�>;&0/-1'(�*�>;E_@?:�/-*�1F@878*�5':�:�%'&�36&)5':�/-,�/-:�/�&�36c836&�&):�%G&�/�>AE_@?1_K�@?2D&�3DX
ÚNÛ'ÜyÝfÞàT)1'&)*�(':�%'&)9	&�1G:�>;@8,#K�5'>;K�*�36&�3H(�*�>A:�%G&0M4OQPSRAT0U]\YX ZNE_@SÄ;*�>
>;&�,-&�@836&)/�3=:�*)<�&�,-/�ID&�>A@81 Ó Õ	©)t8Ã�9;*�E_Kd,�/-@81':�&�1'ID/�>;*�1GE_&�1G:!Xg$�%'/-3>;&��85G/�>;&�<BEF@81'C49	%G@81'2D&�3H:�*)9;*�E_EF@81G<�3DX^ßr/-:�%F&�@89;%F9;%'@81'2D&
EF@8<d&�c8R[>;@8CQ�A&�36&�@8>;9;%_EF@8<�&)&�ID&�>;CQ&�(�(+*�>;:�:�*)/�<d&�1':�/�(�CQ@81G<
EF/-1'/-EF/¾®�&):�%G&0/-E_Kd@89;:�*�1_5G36&�>	3=*�('K�>;/-*�>[>;&�,�&�@836&�3
o�>;&�,-&�@836&�Ã+:�*�Ã�>;&�,�&�@836&)9;*�E_K�@?:�/-78/-,-/�:�CDsSX^$�%'/�3=36&�9;:�/-*�1F<�&�369;>	/-78&�3=:�%G&
9;%'@?1'2D&�3H1G&�9	&�3636@8>;C4(�*�> Ó Õ
©0tN9;*�EFK�,�/-@81G9	&):�%'@8:�@?>	&),-/�á�&�,-C4:�*@?(+(�&�9;:�5'36&�>;3DX
ßÔ%G/�,-&0:�&�36:�/-1'2Q(�*�>[9;*�EFK�,-/�@?1'9;&�c8:�%G&01'&�. Ó Õ	©)tN9	*�EFEF@81'<�3=@81'<5G:�/-,-/�:�/-&�3H:�&�36:�365'/-:�&0o�.)/�:�%FE_*�>;&):�%'@81Fl8Z8Z8ZN:�&�36:�36s'@?,�36*)/�<�&�1G:�/-(�/�&�<
@N1'5'EF78&�>A*�(',-@8:�&�1':�<�&�(�&�9;:�3=1'*�:�>;&�,-@8:�&�<J:�*):�%'& Ó Õ	©)tb36:�@81'<�@?>	<�X
� ,�:�%'*�5G2D%F.0&)%'@8ID&)1'*�:�/�<d&�1':�/�(�/�&�<B@81GCQ365G9	%F9;@836&�36c8Kd>	*�9;&�<�5G>	&�3:�%'@?:�<�&�K�&�1'<B*�1F:�%G&0<�&�(�&�9;:�/�ID&)78&�%'@8ID/-*�>[EF@8C478&)@8(+(�&�9;:�&�<J78C4:�%'&
9;*�>;>;&�9;:�/�ID&09;*�<�&�X

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> cnK�>;*�2D>;@8EFEF&�>
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3
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•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�VYX u
i�*�>[:�%'&

nm
oSj�s'5':�/-,�/-:�C c?:�%G&

–g
*�K�:�/-*�1_o�K�>;/-1':�*�1',-C42D,�*�7?@8,�36CDEF78*�,-3!s

>;&�K�,-@89;&�3H:�%'&
–f

*�K�:�/-*�1Fo+.)%'/-9	%F.)@83=>;&�<�5'1'<�@81G:�.)/�:�%
–g

/-1
Kd>	&�ID/-*�5'3=>;&�,�&�@?36&�3!sSXg$�%G&

–A
*�K�:�/-*�1_>;&�K�,-@89;&�3H:�%'&

–o
*�K�:�/-*�1_@?3H:�%'&

EF&�:�%'*�<B(+*�>A9;@85'36/-1'2Q:�%'&)(+/-,-&0@81G<JEF&�EF78&�>[1G@8E_&):�*078&)K�>;&�K�&�1'<�&�<
:�*):�%G&036CDEF78*�,�1'@8EF&�X

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�VYX u
i�*�>[:�%'&

od
oSj�s'5':�/-,�/-:�C c?:�%G&0<�&�(�@85',-:�*�5G:�Kd5':�%'@?3H78&�&�1F9;%'@81G2D&�<B:�*

36K�&�9;/-(�CQÖ8Ã�78CD:�&).0*�>;<�3DXg$�%'&
od
oSj�s'9;*�EFEF@81'<J(�*�>;EF&�>;,�C436K�&�9;/�(�/�&�<

/-:�3H*�5G:�K�5G:�/-1_V?Ã+78CD:�&).0*�>;<�3DXgM436&0:�%'&
–to

*�K�:�/-*�1_:�*0>;&�9;&�/-ID&
*�5G:�Kd5':�/-1_V?Ã+78Cn:�&).0*�>;<�3DX

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�VYX u
i�*�>[:�%'&

pr
oSj�s'5':�/-,�/-:�C c?:�%G&

–L
*�K�:�/-*�1FK�&�>;(+*�>;EF3H:�%'&)(�5'1'9;:�/�*�1

o�(�*�,�<�/-1'24,-/�1'&�3=*�('*�5':�K�5':�s'(�*�>;EF&�>;,�C4K�&�>;(+*�>;EF&�<B78CQ:�%'&
–f

*�K�:�/�*�1 X
$�%'&

–f
*�K�:�/�*�1F/-3H1'*�. 5'36&�<J:�*)36K�&�9;/�(�CQ:�%'@?:�@N(+*�>;EFÃ�(+&�&�<B9;%'@8>;@89;:�&�>

36%G*�5',�<B78&)5'36&�<B(�*�>[1G&�.aK�@82D&�3=/-1'36:�&�@8<B*�(':�%'&)<�&�(�@85',-:�36&��85'&�1G9	&
*�(G1'&�.),�/-1'&)9;%'@8>;@89;:�&�>;3DX

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�\YX Z
$�%'&

pr
oSj�s'5':�/-,�/-:�CQ*�Kd:�/-*�1'3

–l
c
–w
c8@81'<

–o
1G*�.a>;&��85'/->;&0:�%'&

@?>	2D5GE_&�1G:�.)/�:�%F:�%'&0*�Kd:�/-*�1:>�/-(':�%'&)@8>;2D5'EF&�1':�/-3=1'*�:�K�>;&�36&�1':�c8@81
&�>;>;*�>[EF&�3636@82D&).0/-,-,�78&0>;&�:�5'>;1'&�<fX

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�VYX u
$�%'&)*�5':�K�5':�*�(G:�%G&

ps
5G:�/-,-/�:�C4.0%'&�1F:�%'&

–f
*�>

–l
*�Kd:�/-*�1'3=@8>;&

36K�&�9;/-(�/�&�<B%'@83=@N1'&�.a9;*�,-5'EF1F,�@87?&�,�&�<
C
Xg$�%'/-3H9;*�,-5'EF1F<�*�&�3H1G*�:

%G@8ID&0EF&�@81G/�1'24*�1F@NMQO4PSR[T)U]36CD36:�&�EFc8785G:�/-:�3=K�>;&�36&�1'9;&0/-3
>;&��85G/�>;&�<B78CQ:�%'&)36:�@81'<�@8>;<fX

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�\YX Z
$�%'&

cd
oSj�s'5':�/-,-/�:�C41'*�.a.)>;/�:�&�3=:�%G&01'@?E_&)*�(':�%'&)1'&�.a.)*�>;á�/-1'2

<d/�>;&�9;:�*�>;CQ*�1',-CQ:�*)36:�@81G<�@8>;<J*�5G:�Kd5':�.)%'&�1_/-:�/-3H9;@8,-,-&�<J(�>;*�EL.0/-:�%'/-1
@N369;>;/�Kd:!XgM436&�>;3H.)%'*)5'36&0:�%'&

cd
oej�sG5':�/�,-/-:�C4:�%'>;*�5'2D%F:�%'&

CDPATH&�1GID/�>;*�1'EF&�1':�ID@8>;/�@?78,�&�c?*�>[.)/�:�%F@N<�@836%Fo+m8sG@83H:�%'&)<�/->	&�9;:�*�>;C
*�Kd&�>	@?1'<J(�>;*�EL.)/-:�%G/�1F@N36%'&�,-,�369;>	/-K�:�c8.)/�,-,�1G*�:�/-9;&0:�%'/-3=9	%G@81'2D&�XgPS(
CD*�5F<�*)1'*�:�.)@81':�:�%'&01G@8E_&)*�(':�%'&)1'&�.a.)*�>	á#/�1G2Q<�/->;&�9;:�*�>;C4:�*
@?K�K�&�@8>[/-1F:�%G&0*�5':�K�5':�c8>;&�<�/->;&�9	:�:�%G&0*�5':�K�5':�(+>;*�EL:�%'&

cd
oSj�s'5':�/-,-/�:�C

@?3H(�*�,-,�*�.)3D�
cd – > /dev/null

Xg$�%'/-3H9;%G@81'2D&)*�1',�C4@8K�Kd,�/-&�3H:�*
cd
oSj�s'.)%'&�1F9;@8,�,-&�<B(+>;*�EÑ.0/-:�%'/-1_@N369;>;/�Kd:!> :�%G&�>	&)/-3H1G*09;%'@81G2D&0:�*

cd
oSj�s'/�1F/-1':�&�>;@89;:�/-ID&)E_*�<d&�X
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•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
$�%'&

sccs
oSj�s'5':�/-,�/-:�CQ*�K�:�/-*�1'3

admin
c
delta

c?@81'<
prs

1'*�.
>;&��85'/->	&):�%'&)@8>;2D5'EF&�1':�.)/�:�%F:�%'&)*�K�:�/-*�1:>�/-(':�%'&)@8>;2D5'EF&�1':�/-3=1'*�:
K�>;&�36&�1':�c8@81F&�>	>;*�>AE_&�3636@82n&0.)/�,-,�78&)>;&�:�5G>	1G&�<fX

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
$�%'&)36%'&�,-,�785G/�,-:�Ã+/-1

time
9	*�EFEF@81'<B.)@83H>;&�1'@8EF&�<B:�*078&

shtime36*0:�%'@8:�.)%'&�1F:�%G&
time

9;*�EFE_@?1'<J/-3=&�1':�&�>	&�<�c?:�%G&078&�%'@?ID/�*�>A@81'<
*�5':�K�5':�(�*�>;EF@8:�EF@8:�9;%_:�%'&)78&�%'@8ID/-*�>[@?1'<J*�5G:�Kd5':�(�*�>	EF@8:�*�(':�%'&
/bin/time

9;*�EFE_@?1'<J@?1'<J9;*�EFK�,-CQ.)/-:�%F:�%'& Ó ×�T0K�&�1 Ó Õ	©)t36:�@?1'<�@8>;<fX � 1'CD*�1'&)5'36/-1'24:�%G&036%G&�,�,#785'/-,�:�Ã�/�1 time 9;*�EFEF@81'<E_5G36:�5'36&
shtime

>�@81'CD*�1G&05G36/�1'24:�%'&
/bin/time

9;*�EFEF@81'<J.)/-,�,
36&�&)1'*)9;%'@81'2D&�X

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
$�%'&)36%'&�,-,�o

sh
@81G<

ksh
s'9;%'@81G2D&�<B@83H(�*�,-,�*�.)3=(+*�> Ó Õ
©0t9;*�E_K�,-/-@81'9;&��

j8X_ßÔ%'&�1F:�%'&
trap

7?5'/�,-:�Ã+/-1F9;*�EFE_@81G<J/-3=/�1'In*�á�&�<J.)/-:�%F1'*
*�K�:�/�*�1G3H*�>A*�K�&�>;@81'<�36c8*�5':�K�5':�/�3=1'*�.

trap –– ’echo foo’
INT

c8/-1'36:�&�@8<B*�(
trap ’echo foo’ INT

Xg$�%'/�3=9;%'@81'2D&)EF@8C
@8(�(+&�9;:�@81'CD*�1'&).)%'*0<d&�K�&�1'<�3=*�1F:�%G&0*�5G:�K�5G:�*�(':�%'&

trap9;*�EFE_@81G<fX
ÖYX_ßÔ%'&�1F<�/-3!Kd,�@8CD/-1'24:�%'&036:�@8:�5'3=*�('36:�*�K�K�&�<ëÄ;*�7836c8:�%'&

jobs785'/-,-:�Ã�/-1_9;*�EFEF@81'<B1'*�.a@?,�36*)/�1G<�/�9;@8:�&�3=:�%'&01G@8EF&0*�(G:�%G&036/-2D1'@8,
:�%'@8:�9;@85G36&�<J/-:�:�*)36:�*�K�X^$�%'/-3H9;%'@81G2D&0EF@8C4@8(�(+&�9;:�@81'CD*�1'&).0%G*
<�&�K�&�1'<d3H*�1F:�%'&0*�5G:�Kd5':�*�(':�%'&

jobs
9;*�EFEF@81'<B@81'<B:�>;/-&�3H:�*

K�@8>;36&0:�%'&)*�5':�K�5':�K�*�36/-:�/�*�1'@?,�,-C c?.0%'/-9;%F/�3=1'*�:�9;*�EFEF*�1',-CQ<d*�1'&
(�>	*�EÑ3!%G&�,�,�369;>;/-K�:�3�X
i�*�>[&��D@8EFK�,-&��

[1] + Stopped (SIGTSTP)        sleep 30

uYX_Õ�@8>;@8EF&�:�&�>[&��DK�@81'36/-*�1F5'36/-1'24&��DK�>;&�3636/-*�1'3=365'9;%F@83
${var:–° z�wP| }c8.)%'&�>;& var /�3=@81F5'1'36&�:�*�>[1G5',-,�ID@8>;/-@878,-&�c>;&�365',-:�/-1 ° z�wP|ã78&�/-1'24&��DK�@81'<d&�<�c8@81'<B1'*�. >;&��85'/->	&�3=5'36/-1'24:�%'&
:�/�,-<�&0&��nK�@81'36/-*�1_/-1_@?<�<�/-:�/-*�1F:�*)K�@8>;@8EF&�:�&�>[&��DK�@81'36/-*�1'c
9;*�EFE_@81G<J365'7?3!:�/-:�5':�/�*�1Gc8@81'<J@?>	/-:�%'EF&�:�/�9A&��DK�@81'36/-*�1»X^i�*�>
&��D@8EFK�,-&�c8/-1_:�%'&)9;@836&0*�(

${var:–~tee/foo}
c8.)%'&�1

var
/-3

5'1'36&�:�*�>[1'5',-,-c8:�%'& Ó Õ	©)tN9	*�EFK�,-/-@81':�36%'&�,-,�&��DKd@81'<�3=/�:�:�*
/cool/u6/tee/foo

Xg$�%G/�3=9;%'@81'2D&)9;*�5',-<B@8(+(�&�9;:�:�%'&)78&�%'@?ID/�*�>
*�('36%'&�,-,�369;>	/-K�:�3H/-(':�%'&�C4&��DK�&�9;:�:�%'@8:�:�/-,�<d&�3H.)/�,-,�1'*�:�7?&
&��DK�@81'<d&�<fX^PS1FEF*�36:�9;@836&�36c8:�%'&)>	&�365G,�:�3H.)/-,�,#78&0:�%'&)36@8EF&�c
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36/�1'9;&)/�:�/-3H,-/-á�&�,-CQ:�%'@8:�:�%'&):�/�,-<�&0.)/-,�,�78&)&��DK�@81'<d&�<J,-@8:�&�>
@81'CD.)@8C�X^PS('CD*�5F>;&�@8,-,�C4<�*01G*�:�.)@81':�@N:�/�,-<�&):�*)78&)&��DK�@81'<�&�<�c
CD*�5_EF5'36:�&�369;@8K�&)/�:6Xgi�*�>[&��D@8EFK�,-&��

   % echo ${var:–~tee/foo}
   /cool/u6/tee/foo
   % echo ${var:–\~tee/foo}
   ~tee/foo

tYX_$�%'&0Kd*�36/�:�/-*�1'@8,�K�@8>;@8EF&�:�&�>
0
36%G*�5',�<B78&)5'1G9	%G@81'2D&�<B78C4@N9;@8,-,

:�*)@N(�5'1'9;:�/�*�1»XgT)1F@N9;@8,-,�:�*0@N(�5'1'9;:�/-*�1'c
$0

1G*�.a>;&�EF@8/�1G3
5'1'9;%'@81'2D&�<B/-1'36:�&�@8<B*�('78&�/-1'24>;&�36&�:�:�*):�%G&01G@8E_&)*�(':�%'&
(+5'1G9	:�/-*�1»Xg$�%'/-3H9;%'@?1'2D&)9;*�5',�<B@8(�(�&�9;:�@81GCD*�1'&).0%'*)9;%'&�9;á�3

$0(+>;*�EL/-1'36/-<�&)@N(+5'1G9	:�/-*�1F@81'<B&��DK�&�9;:�3H:�%'@8:�/-:�%'@83=78&�&�1F9;%'@81'2D&�<
:�*):�%'&)(+5G1'9;:�/�*�1F1'@8EF&�X

)YX � ID@8>;/�@87?,�&)@83636/�2n1'EF&�1':�36K�&�9;/-(+/-&�<B.0/-:�%_@N36K�&�9;/-@8,�785'/-,-:�Ã+/-1
9	*�EFEF@81'<B>;&�EF@8/�1G3H/-1F&�(+(�&�9;:�@8(�:�&�>A:�%'&07?5'/�,-:�Ã+/-1F9;*�E_Kd,�&�:�&�3DX
i�*�>[&��D@8EFK�,�&��

   var=
¼�i tNq m  set –a

`[&�9;@85'36&
set

/-3H@N36K�&�9;/�@8,#785'/-,�:�Ã�/�1F9;*�EFEF@81'<�c8:�%'&)ID@8>;/�@?78,�&
@83636/�2D1GE_&�1G:

var=
¼�i tNq m^1'*�.a>;&�EF@8/-1'3=/�1F&�(�(�&�9	:�/-1F:�%G&09;5'>;>;&�1':

36%'&�,�,#/�1GID*�9	@?:�/-*�1F@8(�:�&�>A:�%'&
set –a

9;*�EFEF@81'<J9;*�EFK�,�&�:�&�3DX
$�%'/-3H/-3H@NID&�>;C45'1'9;*�EFEF*�1_:�%'/-1'24:�*0<�*).0/-:�%F36K�&�9;/�@8,#785'/-,�:�Ã�/�1
9	*�EFEF@81'<d3Ho

break
c
continue

c
return

c
eval

c
set

c
trap

c
@81'<B36*0*�1Gs+c?785':�/-('CD*�5F<d*0/-:�c8CD*�5F9;*�5',-<B78&09;%'@?1'2D/-1'24CD*�5'>
9	5G>	>;&�1G:�&�1'ID/->;*�1'EF&�1':�.)%'/-,�&):�%'/-1'á�/-1'24:�%'@8:�CD*�5F@8>;&)*�1',-C
@8(+(�&�9;:�/�1'24:�%'&)&�1'ID/->	*�1GE_&�1G:�*�(':�%'&)9;*�E_EF@81G<fX

lYX � .)*�>;<B&��DK�@81'36/-*�1_*�>A>;&�<�/�>;&�9;:�/�*�1F&�>;>;*�>[<�5G>	/-1'24@b9;@8,-,�:�*0@
(+5'1G9	:�/-*�1F1'*�.a@?78*�>;:�3=@N1'*�1'/-1':�&�>;@89;:�/�ID&)36%'&�,-,�XgPS('CD*�5F%'@8ID&)@
.0*�>;<B&��DK�@81'36/-*�1F*�>[>;&�<�/->;&�9;:�/-*�1F&�>;>	*�>A/-1_@N(�5'1'9;:�/-*�1_/-1FCD*�5'>
369	>;/-K�:�c8:�%'&�1FCD*�5_.)/-,�,�%G@8ID&0K�>;*�78,-&�EF3DX^$�%'&0<d&�36/�>;&�<B78&�%'@8ID/-*�>
/�3=K�>;*�78@878,-CQ:�*)@878*�>;:�@83=3!*�*�1F@83=:�%'&0&�>;>;*�>[/-3H<�&�:�&�9;:�&�<fX

äYX_$�%'&
AND

@81'<
OR

*�K�&�>;@8:�*�>;3H1G*�.a%'@8ID&)&��85'@8,#K�>;&�9	&�<d&�1'9;&0@81G<
@8>;&0&�ID@8,-5'@8:�&�<B78C4:�%'&036%'&�,-,�(�>;*�EL78&�2D/-1'1G/�1'24:�*0&�1G<Jo�,-&�(+:�:�*
>	/-2D%':�sSXg$�%'/-3=9;%'@81'2D&).0/-,-,�78&)1'*�:�/-9	&�<B78C4@81GCD*�1'&).0%'*)5'36&�3
9	*�EFEF@81'<d3H,-/�36:�3H5G36/�1'24:�%'&

AND
o
&&
s'@?1'<

OR
o
||
s'*�K�&�>;@8:�*�>;3

@81'<B<�*�&�3H1G*�:�2D>;*�5'KB:�%'&�EL/-1F@81'C4.0@8C�X
VYX_ßÔ%'&�1F:�%G&0ID@8,-5'&)*�(':�%'&)/�1G:�&�>;1G@8,�(�/�&�,-<B36&�K�@8>;@8:�*�>[o�PSi�UYs

9	*�1G36/�36:�3=*�('@N9;*�E_78/-1'@?:�/-*�1F*�('.)%'/-:�&�Ã�36K�@89;&)9;%'@8>;@89;:�&�>	3=@81'<
*�:�%G&�>[9;%'@8>;@89;:�&�>;36c8:�%'&�1F@81'C436&��85'&�1'9;&)*�(1®�&�>;*)*�>[EF*�>;&0*�(G:�%G&
Pei�U].0%'/-:�&�Ã�3!Kd@89;&09;%'@8>;@89;:�&�>;3H.)/-:�%F@N36/-1'2D,-&0*�9;9;5'>;>;&�1'9;&)*�('*�1'&
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*�(':�%'&0*�:�%'&�>APSi�U]9;%'@8>;@89;:�&�>	3=1'*�.a36&�>;ID&�3H:�*)<�&�,�/-EF/�:�@b(�/-&�,�<fX
$�%'/-3=/�3=@NID&�>;CQEF/-1'*�>[9;%'@?1'2D&):�%G@8:�9;*�5',-<B@8(+(�&�9;:�@81GCQ36%G&�,�,
369;>	/-K�:�:�%'@?:�<�&�(�/�1'&�3=/-:�3=*�.01FPSi�U]9;%'@8>;@89;:�&�>	3=@81'<B&��DK�&�9;:�3
EF5',-:�/-K�,-&09;*�1':�/-2D5'*�5'3=PSi�U]9;%'@8>;@89;:�&�>	3=o�.0%'/-9;%FE_5G36:�78&)@
EF/��D:�5'>;&)*�('.)%'/-:�&�Ã�36K�@89;&)@81'<B1'*�1'.)%'/-:�&�Ã�36K�@89;&)9;%'@8>;@89;:�&�>	36sG:�*
<�&�,-/�EF/-:�1'5',-,�(�/�&�,-<�3DX

\YX_ßÔ%'&�1F/�1F9;*�EFE_@?1'<JEF*�<�&)@81'<B:�%G&09;*�EFEF@81'<
?
n r w s j�l��'1'&�.0,-/-1'& �_/-3=&�1':�&�>;&�<�c8.)%'&�>;&¹n r w s j�lã/�3=(�*�5'1'<B/-1F:�%'&9;5'>;>;&�1':�9;*�EFEF@81'<�c8:�%'&)9;5'>;36*�>[1'*�. E_*�ID&�3=:�*0:�%'&)78&�2D/-1'1'/-1'24*�(
:�%'@8:�36:�>;/�1G2'X^Õ�>;&�ID/-*�5'36,-C c?36&�@8>;9	%G/�1'24.)/�:�%

?
<d/�<B1'*�:�,-*�*�á�(+*�>

:�%'&036:�>;/-1'24*�1_:�%'&)9;5'>;>;&�1':�,-/-1'&�Xg$�%'/-3=9	%G@81'2D&).0/-,�,#78&)1'*�:�/�9;&�<
78C4@81'CD*�1'&).)%'*05G36&�3H9;*�EFEF@81'<�Ã�,�/-1'&)&�<�/-:�/�1'24/-1F@81F/�1':�&�>;@89;:�/-ID&
36%'&�,-,�XgPS:�.)/�,-,�1'*�:�@8(�(+&�9;:�36%G&�,�,�369;>;/-K�:�3DX

j�Z�X-ßÔ%'&�1F@ Ä	*�7N/-3H365'36K�&�1'<d&�<�c8/-:�78&�9;*�EF&�3H:�%'&)9;5'>;>;&�1':�Ä;*�7YXgßÔ%'&�1
@8:�,-&�@836:�:�.)*YÄ;*�783H@?>	&)365'36K�&�1'<�&�<dc8:�%G&�CQ78&�9;*�EF&07?*�:�%F:�%'&
9;5'>;>;&�1':�@81G<BK�>;&�ID/�*�5'3#Ä;*�783DXg$�%'/-3=.0/-,-,�@8(�(+&�9;:�@81'CD*�1'&).)%'*)%'@83
36:�*�K�K�&�<ëÄ;*�7836c85'36&�3=:�%G&YÄ;*�7b9;*�1':�>;*�,�36CDEF78*�,-3

%+
@81G<

%–
c8@81G<

&��DK�&�9;:�3H:�%'@8:�:�%G&0,-@836:�Ä;*�7b:�%'@?:�.0@?3HK�5':�/�1F:�%'&)78@89;á�2D>;*�5'1'<B/-3
2D5'@8>;@81G:�&�&�<B:�*078&

%+
X^PS:�.0/-,�,#1'*�:�@?(+(�&�9;:�:�%'&)5'36&)*�(

%1
c
%2
c

@81'<B36*)*�1»X

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z

� 1F/�1G:�&�>;K�>;&�:�@8:�/-*�1_>;&��85'&�36:�.)@83=3!5G78EF/�:�:�&�<J>;&�2D@8>;<�/-1'24:�%'&(+*�,-,-*�.0/-1'249;%'@81'2D&):�*0ID&�>;/-(�CQ/-:�/-3H/-1F9;*�1'(�*�>	EF@81G9	&).)/�:�%F:�%'&
36:�@?1'<�@8>;<�>�/-('/-:�/-3H1'*�:�c8:�%'&)9;%'@81'2D&).0/-,-,�1'*�:�78&0EF@8<�&�X
$�%'&)*�>;<�&�>[/-1F.0%'/-9;%F/�1GK�5':�>;&�9;*�>;<�3=@8>;&0K�@8>;36&�<B/-1':�*0(�/�&�,-<�3=%'@83
78&�&�1F9;%'@81'2D&�<B/-1F:�%'&

awk
oSj�s'9;*�E_EF@81G<fX^Õ�>;&�ID/�*�5G3!,-Cyc8/-1'K�5':

>;&�9	*�>;<�3=.0&�>;&)1'*�:�K�@?>	36&�<B/-1':�*0(�/-&�,�<�3=5'1':�/-,�@b(�/-&�,�<B.)@83H>;&��85'/->;&�<fX
ßW/-:�%F:�%G/�3=9;%'@81'2D&�c?/�1'Kd5':�>;&�9;*�>;<�3H@?>	&)K�@8>;36&�<B/�1G:�*)(�/�&�,-<�3=@83H36*�*�1
@83H:�%'&�C4@8>;&)>;&�@8<�c8.)%'/-9	%F9;@81F9;%'@81G2D&0:�%'&).)@8CQ:�%'@?:�:�%'&)(+/-&�,-<�3H@?>	&
K�@8>;36&�<J.)%'&�1F:�%'&)@89;:�/-*�1F36:�@?:�&�EF&�1':�*�(':�%'&

awk
K�>;*�2D>;@8EÑ@83636/�2D1G3

:�%G&
FS

o�(�/�&�,-<B36&�K�@8>;@8:�*�>;s'ID@8>;/�@?78,�&�Xg$�%'&
FS

ID@?>	/-@878,-&)/�3=:�%'&0(�/-&�,�<
36&�K�@8>;@8:�*�>	Xgi�*�>[&��n@8E_Kd,�&�c8Kd>	/-*�>[:�*):�%G/�3=9;%'@81'2D&�c8/-(ki ° Ï�} sut m9;*�1':�@8/�1G&�<f�

a.b.c d.e.f

:�%G&�1F:�%G&0(�*�,�,-*�.)/�1'24369;>;/�K�:�.0*�5',-<BK�>;/�1G:
a
�

awk ’{FS = ”.”} {print $1}’ 
i ° Ï�} sVt m

ßW/-:�%F:�%G/�3=9	%G@81'2D&�c8:�%'&)36@8EF&0369;>;/�Kd:�K�>;/-1':�3
a.b.c

X
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M436&�>;3HEF@8C49;%'@81'2D&):�%'&�/->[369;>	/-K�:�3=:�*)*�78:�@8/-1_:�%'&)*�,-<J78&�%G@8ID/�*�>A*�(
awk

X � 365'2D2D&�36:�&�<B9	%G@81'2D&)/�3=@83=(+*�,-,-*�.03D�

awk –F”.” ’{print $1}’ 
i ° Ï�} sVt m

*�>��

awk ’BEGIN {FS = ”.”} {print $1}’ 
i ° Ï�} sut m

`A*�:�%_*�(G:�%G&�3!&)369;>;/�K�:�3=.0/-,-,�.0*�>;á�.)/�:�%F78*�:�%F:�%G&01'&�. @81'<B*�,�<
ID&�>;36/-*�1'3DXg$�%G/�3=9;%'@81'2D&)9;*�5',-<J/-EFK�@89;:�@81'CD*�1'&).0%G*�36&

awk
369	>;/-K�:�3

36&�:�:�%G&
FS

ID@8>;/-@878,-&�X

•
PS1'9;*�EFK�@8:�/-78/-,�/-:�CQ/-1':�>;*�<�5'9;&�<J.)/�:�%F>;&�,�&�@836&��gMQO4PSR[T)U�\YX Z
$�%'&

vi
oSj�s'9;*�EFEF@81'<B.)@83H9;%'@?1'2D&�<B@83=(+*�,-,-*�.03=(+*�> Ó Õ
©0t9;*�EFK�,-/�@?1'9;&�X

ÚNÛ'ÜyÝfÞà$�%G&0(�*�,�,-*�.)/�1G2Q9;%'@81G2D&�3H.)&�>	&)EF@8<�&):�*)9;*�E_Kd,�C4.0/-:�%
Õ�T0UYP Ó j�Z?Z8uYX ÖNo�@81'< Ó Õ	©)t8seXgÙ)5'&):�*)9;*�EFK�,-@8/�1G:�3=@878*�5':�:�%'&Õ�T0UYP Ó j�Z?Z8uYX Öb<d&�(+/-1'/-:�/�*�1F*�(

vi
c8Õ�T)UYP Ó /-3H9;5'>;>;&�1':�,�C4>;&�.0>;/-:�/�1'2

/-:�3
vi

<�&�(�/�1G/�:�/-*�1_:�*):�@8á�&036*�EF&)K�>;&�ID/�*�5G3H78&�%'@?ID/�*�>A/�1G:�*)@89;9;*�5'1':6X
PS:�/-3=K�*�3636/�78,-&):�%'@8:�/-1F:�%'&)(+5':�5'>;&)36*�EF&0*�(G:�%G&0(�*�,-,�*�.)/�1G2Q9;%'@?1'2D&�3
EF@8C41'&�&�<J:�*)78&0>;&�ID&�>;36&�<J:�*)9	*�EFK�,-C4.0/-:�%_Õ�T0UYP Ó j�Z8Z?uYX Ö?7YX
`A&�9	@?5'36&0*�(G:�%G/�36c8:�%'&�36&)9;%'@81'2D&�3=.)&�>	&)/-E_Kd,�&�EF&�1':�&�<B/�1F@N.)@8C
:�%'@8:�2D/�In&�3H5'36&�>;3=:�%G&0*�K�:�/-*�1F*�(':�5'>;1'/-1'24*�(+(G:�%G&0Õ�T0U�P Ó 7?&�%'@8ID/-*�>
o�@8,-,�&��D9;&�K�:�:�%'&"! fPz q j r$# e 9;%'@?1'2D&�c8.)%'/-9;%_9;*�>;>;&�9;:�3H@N785G2Ds'@81'<5'36/-1'24:�%'&)K�>;&�ID/�*�5G3H78&�%G@8ID/-*�>	Xg$�*)5'36&):�%G&0Kd>	&�ID/-*�5'3=78&�%'@8In/�*�> c
5'36&):�%'&

vi
*�K�:�/�*�1Fo

no
s
posix92

X Ò *�5_9;@81F:�5'>;1F/�:�T0O=×�T0i�iW(�>;*�E.)/�:�%'/-1
vi

78C4&�1':�&�>;/�1G2Q:�%'&)(�*�,�,-*�.)/�1'2'�

set posix92         /* ON */
set noposix92       /* OFF */

PS:�.)/�,-,�78&
ON

78C4<�&�(�@85',-:!X

Ò *�5F9;@81F@8,-36*0@?<�< set noposix92 :�*0CD*�5G> $HOME/.exrc (�/�,-&*�>ACD*�5'>
EXINIT

&�1'ID/�>;*�1'EF&�1':�ID@8>;/-@878,-&0/-('CD*�5F@8,-.)@8CD3H.)@81':�:�%G&
K�>;&�ID/-*�5'3=78&�%'@8ID/-*�>;X

m Pe(G78*�:�%F:�%G&
–t r i�l1n r w s j¨l]@81'< –c fPz��*�*i�j1|]*�Kd:�/-*�1'3=@8>;&02D/-ID&�1'c:�%G&

–t r i�l1n r w s j¨l *�Kd:�/-*�1F/�3=K�>;*�9;&�3636&�<J(�/->	36:6Xg$�%G/�3=36%'*�5',-<J%G@8ID&
ID&�>;CQ,-/�:�:�,-&0&�(�(+&�9;:�*�1F@81GCD*�1'&�>�/-:�@8<�<�3=E_*�>;&)(+5G1'9;:�/-*�1'@8,-/-:�C X

m ßÔ%'&�1
scroll down

/�3=&�1':�&�>;&�<J/-1F9	*�EFEF@81'<BEF*�<�&0@?1'<J:�%'&
,�/-1'&)EF*�ID&�E_&�1G:�.)*�5',�<BK�,-@89;&0:�%'&)9;5'>;>;&�1':�,-/-1'&0@8(�:�&�>[:�%'&)&�1'<B*�(
:�%G&0(�/�,-&�c8:�%'&�1F:�%'&)E_*�ID&�EF&�1':�<�*�&�3H1G*�:�*�9;9;5'> c8:�%G&0:�&�>;EF/�1'@?,�/�3
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@8,-&�>;:�&�<dc8@81'<B:�%'&09;5'>;>;&�1':�K�*�36/�:�/-*�1F/�3=1'*�:�9;%'@?1'2D&�<fX � 1'Cn*�1'&.)%'*)5'36&�3
vi

ID&�>;CQEF5'9;%F.)/�,-,�78&)365'>;&):�*)1'*�:�/-9;&0:�%'/-3H9;%'@?1'2D&�X
m ßÔ%'&�1

u
/-3=&�1':�&�>	&�<B/-1_9;*�EFEF@81'<BEF*�<�&0@81G<J:�%'&)>	&�In&�>	36@8,#*�1',�C

@8(�(+&�9;:�3=*�1'&),�/-1'&�c?:�%'&�1
vi

K�*�36/-:�/-*�1'3=:�%G&09;5'>;36*�>[@?:�:�%'&0(�/->;3!:
1'*�1'7?,�@81Gá�9	%G@8>;@89;:�&�>A*�(G:�%G&09;%G@81'2D&�<B,-/�1'&�X � 1'CD*�1G&).0%'*)5'36&�3
vi

ID&�>;C4E_5G9;%_.)/-,�,�7?&0365'>;&):�*01'*�:�/-9;&0:�%'/-3=9	%G@81'2D&�X
m ßÔ%'&�1F<�&�,-&�:�&�<B:�&��D:�/-3=K�,�@?9	&�<B/-1F:�%G&05'1G1'@8EF&�<B785'(�(+&�>A78C45'36/�1G2
:�%'&

S
9;*�EFE_@81G<�c8/-:�@8,-36*0/-3HKd,�@89;&�<B/-1_:�%'&)1'5'EF78&�>;&�<B785'(�(�&�>	3DX

$�%G/�3=9;%'@81'2D&)@8<�<d3H1'&�. (+5G1'9;:�/-*�1'@8,-/-:�C X
m R[5G>	36*�>AK�*�36/-:�/-*�1'/-1'24.0@?3H/-1'9;*�>;>;&�9	:�.)%'&�1F5'36/�1G2Q:�%'&

p9;*�EFE_@?1'<J:�*0Kd5':�@N785'(�(+&�>[:�%'@?:�9;*�1':�@8/�1G3HEF5',-:�/-K�,-&0/-1'9;*�EFK�,-&�:�&
,-/�1'&�3DXg$�%'/-3H/-3H@NID&�>;C4EF/�1'*�>A9;%'@81'2D&)78&�9;@85'36&):�%'/-3H/-3H@NID&�>;C
5'1'9;*�EFEF*�1F@89;:�/-*�1»X

m $�%G&%!¾fPz q j r$# e .)@83H/-1'9;*�>;>;&�9;:�.)%'&�1F:�%G&09;5'>;36*�>[/-3=@8,�>;&�@8<�C4@8::�%'&)&�1'<B*�('@N.0*�>;<fXg$�%'/-3H.)@83=@b7?5'2Q/-1
vi

:�%'@8:�.0@83=(+/-�D&�<fX
m $�%G&%!¾fPz q jf: #  . 9;*�EFE_@?1'<J1'*�.a>;&�K�&�@?:�3=:�%G&0,-@836:�9;*�EFE_@?1'<J:�%'@8:
9;%'@81'2D&�<â:�%G&)785'(�(+&�>;XgÕ�>;&�ID/-*�5'36,�Cyc8:�%'/-3H<�/-<B1'*�:�/-1'9;,-5'<�&0:�%'&

&
c
u
c

@81'<
U
9	*�EFEF@81'<�36c?@81'<B36*�E_&)9;@836&�3H*�(G:�%G&

p
@81'<

P
9;*�E_EF@81G<�3DX

� 1GCD*�1'&).0%G*)5'36&�3 vi ID&�>;CQEF5'9;%F.0/-,-,�78&)365'>;&0:�*)1'*�:�/�9;&):�%G/�39;%'@81'2D&�X
m $�%G&

vi
9;*�EFEF@81'<B.0@83=1'*�:�%'@81G<�,�/-1'24K�@8>;@82D>;@8K�%G3H9;*�>;>;&�9	:�,-C X

$�%G&09;%'@8>;@89;:�&�>;3
{
@81'<

\f
@8:�:�%'&)78&�2D/-1'1'/-1'24*�(',-/�1G&09;@81F1G*�.

@8,-36*078&)5'36&�<B:�*0<�&�,-/-E_/-:�Kd@8>;@82D>;@8K�%'3DXg$�%'/-3H.)/-,�,�@?(+(�&�9;:�@81'Cn*�1'&
.)%'*0&��DK�&�9;:�3HKd@8>;@82D>;@8K�%'3=:�*)78&0<d&�,�/-EF/�:�&�<B*�1',-CQ78C478,-@81'á�,�/-1'&�3DX

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
$�%'&

lex
oSj�s'9;*�EFEF@81'<B.)@83H9;%'@?1'2D&�<B@83=(+*�,-,-*�.03=(+*�> Ó Õ
©0t9;*�E_K�,-/-@81'9;&��

1'&�.
lex

oej�sS�
^foo |bar & ^(foo|bar)*�,�<

lex
oSj�sS�

^foo|bar & (^foo)|bar

MQ36&�>;3=E_@?CQ1'&�&�<B:�*)9	%G@81'2D&
.l

(+/-,-&�3H:�%'@8:�/�1G9	,-5'<�&�<B:�%'&
lex

oSj�s
9;*�E_EF@81'<�X

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
$�%'& Ó Õ
©0tN36:�@81'<�@8>;<B>;&��85'/->;&�<J:�%'>;&�&)9;%'@81'2D&�3=:�*0:�%'& yaccoej sK�@8>;36&�>yÃ+2D&�1G&�>	@?:�*�>[5':�/-,-/�:�C�Xg$�%'&)&�(�(+&�9;:�3=*�(':�%'&�36&)9	%G@81'2D&�3=@8>;&
E_/-1'*�>A(+*�>A5'36&�>;3�>�ID&�>;C4(+&�.

yacc
o�'�X CDs'(�/�,-&�3=>;&��85'/->	&�<

E_*�<d/�(�/-9	@?:�/-*�1'c8@81G<J:�%'*�36&):�%G@8:�<�/-<J>;&��85G/�>;&�<B*�1',-CQ:�>;/�ID/-@8,�9;%'@?1'2D&�3DX
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Ó Õ	©)tN>	&��?5'/�>;&�3=:�%G&0K�>;*�2D>;@8EF3=36&�9	:�/-*�11½ 3=9;*�1':�&�1':�3H7?&0/-1'9;,-5'<�&�<B/�1:�%'&)9;*�<�&0(�/-,�&)@8(�:�&�>A:�%'&0:�@878,-&�3H@?1'<J9;*�<�&)2D&�1'&�>;@8:�&�<B78C
yacc

X
Õ�>;&�ID/�*�5G3!,-C c8:�%'&)K�>;*�2D>;@8EF3H36&�9;:�/�*�1F.)@83H/-1'36&�>;:�&�<J78&�(�*�>;&09;*�<�&
2D&�1G&�>;@8:�&�<B78C

yacc
X

ÚNÛ'ÜyÝfÞà$�%'&0@87?*�ID&09;%'@?1'2D&0EF@8C49;@85'36&)9;*�E_K�/-,-&�Ã+:�/-EF&0.)@8>;1'/-1'2D3H*�>
&�>;>;*�>;3DX^$�%G&�36&09;*�EFK�/-,�@8:�/-*�1_&�>;>;*�>;3H@?>	&)&�@836C4:�*)(+/-�'Xg$'CDKd/�9;@8,-,-CSc
(�5'1'9;:�/�*�1FK�>;*�:�*�:�CDK�&�3H.)/�,-,�78&)>;&��85'/->	&�<�X

Ó Õ	©)tb>;&��85G/�>;&�3=9	&�>;:�@8/-1_2n,�*�78@?,�ID@8>;/�@?78,�&�3=78&0*�(':�CDK�&"(�/�1G:!X )rUY*�EF&
*�(G:�%G&0>;&��85'/->;&�<JIn@8>;/�@87?,�&�3=.0&�>;&)*�(':�CDK�&%(�,-*�1'2'X )W$�%'/-3H.)/�,-,�@8(�(�&�9	:
*�1G,�C4K�>;*�2D>;@8EF3H5'36/-1'24:�%'&�36&02D,-*�78@8,#ID@8>;/�@?78,�&�3=/-1_9;*�<�&):�%'@8:�.)@83
1G*�:�2D&�1'&�>;@8:�&�<B78C

yacc
X

$�%'&0>;&�:�CDK�&�<BID@8>;/�@?78,�&�3=@8>;&
yydebug

c
yychar

c
yyerrflg

c
yynerrs

c
yytabelem

c
yystate

c
yys

c
yyps

c?@81'<
yytmp

X
Õ�>;*�2D>;@8E_EF&�>;3=5'36/�1G2Q:�%'&�36&)2D,�*�7?@8,�ID@8>;/-@878,-&�3H.)/�,-,�%'@?ID&0:�*09;%G@81'2D&
:�%'&�/->[9;*�<�&):�*)EF@8:�9;%F9;*�<�&02D&�1G&�>	@?:�&�<B78C

yacc
X

i�*�>[&��D@8EFK�,-&�c89;%'@81'2D&��

long yydebug;

:�*��

int yydebug;

q�@836:�,�C c Ó Õ	©)tNE_@?á�&�3H/-:�/-,�,-&�2D@8,�:�*)@83636/�2D1F:�%'&)36@8EF&0ID@8,-5'&):�*):�.0*<d/�(�(+&�>;&�1G:�:�*�á�&�1'3DX^PS1F:�%'&0K�@?36:�c8<d5'K�,-/�9;@8:�&0:�*�á�&�1G3H.)&�>	&)@89;9;&�K�:�&�<
@?1'<J/-2D1'*�>;&�<�c8K�*�:�&�1':�/-@8,-,�C4EF@836á�/-1'2QK�>;*�78,-&�EF3H/-1F5'36&�>[9;*�<�&�X

úfû àfû Õ
locale

��ÿP�Y9;X:9;�N9U�kXé���¨���G�����²��ÿ������8ÿ��W�Y����M��������U9;�
X:MDÿ�J@9;�NÀ*çHÒ.Ñ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX Z
Ù)5'&0:�* Ó Õ
©0tN9;*�EFK�,�/-@81'9;&)/�1F:�%'&)MQO4PSR[T)U]\YX ZN>;&�,-&�@836&�c89;5'36:�*�E_&�>;39;@81F1'*),-*�1'2D&�>[<�&�(�/-1'&):�%G&�/�>A*�.01F,-*�9;@8,-&�3H/-1F:�%G&0EF@81'1G&�>[<�&�369;>;/-78&�<
*�1F:�%'&

locale
oSj�sGE_@81FKd@82D&�X�$�%G&01G&�.

localedef
oej s'9;*�E_EF@81G<

K�>;*�ID/-<�&�3H@N365'K�&�>;36&�:�*�(':�%'/�3=(+5G1'9;:�/�*�1'@?,�/-:�C X
Õ�>	&�ID/-*�5'36,-CQ9;*�1'36:�>;5'9;:�&�<J,-*�9;@8,-&�3H.)/�,-,�9;*�1':�/�1G5'&0:�*07?&0365'K�K�*�>;:�&�<B78C
:�%'&

setlocale
o+sG/�1':�&�>;(�@89;&05G1':�/�,#:�%G&0M4O4PeRAT0UÔj ZYX ZN>;&�,-&�@836&�X

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
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vAwyx+* ��
 Æ-,.� $ãÉ�Ë��A�0ÈB�0/1�k�nÉ�Ë��H�0ÈB��2â��Ï�~J~J{)Ë��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
$�%'&0M4O4PSR[T)U�K�>;*�9;&�363=E_*�<�&�,#/�3=1'*�.a9;*�1'36/-36:�&�1G:�.0/-:�%F:�%G&0K�>;*�9;&�363
EF*�<�&�,�<d&�369	>;/-78&�<B78CQ:�%'&)Õ�T)UYP Ó $�%'>;&�@8<�3=o+Õ�:�%G>	&�@?<�36s'/�1G:�&�>;(�@89;&�X
$�%'&)á�&�C4@8>;&�@83H/-1'ID*�,-ID&�<B/�1F:�%'&)9;%'@81'2n&�3H@8>;&):�%'&0<d&�(+/-1'/-:�/�*�1F*�('@
Kd>	*�9;&�363=.0/-:�%_>;&�36K�&�9;:�:�*)E_5G,�:�/-:�@836á�/-1'2Q@?1'<J:�%'&)78&�%'@8ID/-*�>[*�(G36/�2D1'@?,�3
/-1F@bEF5',-:�/-:�@836á�&�<B@8K�K�,-/�9;@8:�/-*�1»X
$�%'&�36&)9	%G@81'2D&�3=<�*01G*�:�@8(�(+&�9;:�36/�1G2D,�&�Ã�:�@836á�&�<B@8K�K�,-/-9	@?:�/-*�1'3�>�:�%'&)1'&�.
36&�EF@81G:�/-9;3H@8>;&0<�&�:�&�9;:�@878,-&0*�1',-CQ(�>;*�ELE_5G,�:�/-:�@?36á�&�<J@8K�Kd,�/-9;@8:�/�*�1G3�X
pr@81GCQ*�(G:�%G&�36&09;%'@81G2D&�3H:�@8á#&0@8(�(�&�9	:�*�1',-CQ/-('@?K�K�,-/�9;@8:�/-*�1'3H@?>	&
>;&�9;*�EFK�/-,�&�<fX Â *�.)&�ID&�>�c?36*�E_&)78&�%'@?ID/�*�>;3=@8,�36*)@8(�(+&�9;:�&��D/�36:�/-1'27?/�1'@?>	/-&�3DXg$�%G&0(�*�,�,-*�.)/�1G2Q365'7?36&�9	:�/-*�1'3=<�&�369;>	/-78&):�%'&036Kd&�9	/-(�/�9
/-1'9;*�EFK�@8:�/-78/�,-/-:�/�&�3H@81G<J:�%'&�/->[369	*�Kd&�X

úfûåý�â�ûåý ���:�;�N9U�N�
��ãfÿ���������MDÿ����/������ÿ��
M�À:�	X]Ô»ÿ��
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u

� 3H.)@83=(+/->;36:�K�>;&�36&�1':�&�<B/�1F:�%'&)MQO4PSR[T)U]VYX ZN>;&�,-&�@836&<d*�9	5GE_&�1G:�@?:�/-*�1'c8:�%'&)<�&�(�/�1G/�:�/-*�1F*�('@ x wPz�f�mPnPn=/�1F:�%'&)MQO4PSR[T)U36CD36:�&�EL/-3H9;%'@?1'2D/�1G2Q(�*�>[EF5',-:�/-:�@836á�&�<B@8K�K�,-/-9	@?:�/-*�1'3DX^Õ�>;&�ID/�*�5G36,�Cyc8:�%'&
M4O4PeRAT0U]36CD36:�&�EL365'K�Kd*�>	:�&�<B@bEF*�<�&�,�/-1F.0%G/�9;%F@�� q�tVrRsur i�nPÏ s j�ll1wPz q¢x <�&�369;>;/�7?&�<J@N36%'@8>;&�<B@8<�<�>;&�363H36K�@?9	&)/-1_.)%'/-9;%_EF5',-:�/�K�,-&Kd>	*�9;&�3636&�3=&��D&�9	5G:�&�<�X^PS1F:�%'&01G&�.aEF*�<�&�,�c8@NK�>;*�9;&�363Ho�*�>
EF5',-:�/-:�@836á#/�1'242D>;*�5'K�s'9;*�1':�@8/-1'3HEF5',-:�/�Kd,�& tus l1h r�3V° m s l1h r�x wPz�fPmPnPnPm�no�q�ßÔÕ�36seX
$�%'&0Kd>	/-EF@8>;CQ9;%'@?1'2D&0:�*)365'K�K�*�>;:�:�%'/-3H1'&�. K�>;*�9	&�363=E_*�<d&�,�/�3=/�1
:�%'*�36&)36CD36:�&�EL9;@8,�,-3H:�%'@?:�365'K�K�*�>;:�Kd>	*�9;&�363=PeÙ)3H@83=K�@8>;:�*�(':�%'&�/->
/-1':�&�>;(�@89;&�X^PS1FK�@8>;:�/�9;5',-@8> c8:�%'&)(�*�,�,-*�.0/-1'241'&�.a36CD36:�&�EL9;@8,-,-3H.)&�>;&
Kd>	*�ID/-<�&�<B/�1FM4OQPSR[T)U]VYX Z��

• _getlwpid
o+Ö8s

• _getlwppid
o�Ö8s

• _lwp_exit
o+Ö8s

• newgetpid
o+Ö8s

• newgetppid
o�Ö8s

• _newexit
o+Ö?s
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$�%'&0(�/�>;36:�:�%G>	&�&)36CD36:�&�EL9;@8,�,-3=.0&�>;&0Kd>	*�ID/-<�&�<B@83H36CD1G*�1'CDEF3H(�*�>
getpid

o+Ö?s+c
getppid

o�Ö8s�c8@81G<
_exit

o�Ö8sSXgPe:�.0@83=@8,-36*036:�@8:�&�<B@8:�:�%'@8:
:�/-E_&):�%G@8:

getpid
o�Ö8s�c

getppid
o+Ö?s+c?@81'<

_exit
o�Ö8s'.)*�5',-<B78&

9;%'@81G2D&�<J@81G<J:�%'@8:�:�%'&),�@?36:�:�%'>;&�&036CD36:�&�EL9;@8,-,�3=K�>;*�ID/�<�&�<B&�@8>;,-C
@89;9;&�363H:�*):�%'&)1'&�.a78&�%'@?ID/�*�>;X
PS1FMQO4PSR[T)U]\YX Z8c8:�%'&)78&�%'@8ID/-*�>A*�(

getpid
o�Ö8s�c

getppid
o�Ö8s+c?@81G<

_exit
o�Ö8s'%'@?3H78&�&�1F9;%'@?1'2D&�<B:�*0:�%'@8:�*�(

newgetpid
o�Ö8s�c

newgetppid
o+Ö?s+c?@81'<

_newexit
o�Ö8s�c8>	&�36K�&�9;:�/-ID&�,�C�Xgo+O4*�:�&0:�%'@8:�:�%'&

78&�%G@8ID/�*�>A*�(
exit

o�u8sG%'@83=9	%G@81'2D&�<B36/�EF/-,�@?>	,-C4:�*
_exit

o�Ö8sSX s

� ,�,�*�(':�%'&�36&)9;%'@81'2D&�3=@8(�(+&�9;:�*�1G,�C4@8K�K�,-/-9	@?:�/-*�1'3=:�%G@8:�@8>;&)>	&�9;*�EFK�/-,-&�<5'1G<�&�>[M4O4PeRAT0U]\YX ZYX

úfû ý�âfû ü ���:�;�~9;�N�	��ã�ÿ�����9�Ô:X:�
�	M�ÀL�	X]Ô»ÿ��
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]VYX u
$�%'&09;%'@?1'2D&�3H:�*)36/�2D1G@8,�3=@8>;&),�@8>;2D&�,-C4:�%G&0>;&�365',-:�*�(':�%'&)K�>;*�9;&�363
EF*�<�&�,�9;%'@81'2n&�3H<�&�369;>	/-78&�<BK�>;&�ID/�*�5G36,�C�Xg$�%'&)78@836/-9[/-<�&�@N/�3=:�%'@8:�@
EF5',-:�/�:�@836á�/-1'242D>;*�5'KB/�3=:�%G&0*�1',-C4&�1':�/�:�C4:�%G@8:�9;@81F78&036/-2D1'@8,-&�<B(+>;*�E
*�5':�36/-<�&0*�(':�%'@8:�E_5G,�:�/-:�@836á�/�1G2Q2D>;*�5'KfX
PS1F*�>	<d&�>[:�*0365'KdK�*�>;:�:�%'/�3=1'&�.a36/-2D1'@8,�EF*�<�&�,-c8:�%'&

kill
o+Ö8sG@81G<

killm
o�Ö8s'36CD36:�&�EL9;@8,-,�3=<�*)1'*�:�365'K�Kd*�>	:�:�%'&036&�1G<�/�1G2Q*�('36/-2D1'@8,-3=:�*)@

36K�&�9;/-(+/-9[,-/-2D%':�Ã+.)&�/�2n%':�K�>;*�9;&�363Ho�q�ßÔÕ�s'/-1F@bEF5',-:�/�:�@836á#/�1'242D>;*�5'KfX
PS1'36:�&�@8<�c8:�%'&)36CD36:�&�EL9;%'*�*�36&�3=*�1'&0*�(G:�%G&0q#ßÔÕ�3H:�*036&�>;ID/-9;&0:�%'&
36/-2D1'@8,�X
$�%'/�3=9;%'@81'2n&0*�(G78&�%'@8ID/-*�>[<d*�&�3H1'*�:�%'@8ID&)@81'C4@8<dID&�>;3!&)&�(�(+&�9;:�3=*�1
EF@89;>;*�:�@836á�&�<B*�> � 5':�*�:�@836á�/-1'24@8K�K�,-/-9	@?:�/-*�1'3=78&�9;@85'36&0365G9	%@8K�Kd,�/-9;@8:�/�*�1G3H%'@8ID&)1'*)36K�&�9;/�(�/-9[9;*�1':�>;*�,�*�ID&�>[:�%'&)78&�%'@8ID/-*�>[*�(Gq�ßÔÕ�3DX
Â *�.0&�ID&�> c?:�%G&09;%'@81G2D&0@8(�(�&�9;:�3=@8K�K�,-/-9;@8:�/-*�1'3=:�%'@8:�5'36&0:�%'& tforko+u?s@81G<

t_fork
o�u8s'(�5'1'9;:�/-*�1'3=78&�9;@85'36&):�@836á�3=@81'<Bq#ß Õ�3H%G@8ID&0@

*�1'&�Ã�:�*�Ã+*�1G&0EF@8K�K�/-1'24/-1_:�%'*�36&)@8K�K�,-/-9	@?:�/-*�1'3DX
$�%'/�3=9;%'@81'2D&)@8(�(+&�9;:�3H*�1G,�C436/-2D1'@8,-3H:�%'@8:�@8>;&0>;&�2D/-36:�&�>	&�<B:�*0&��D&�9;5G:�&)@
36/-2D1'@8,#%'@81'<d,�&�>;XgPS(':�%'&)36/�2D1G@8,�%'@83=@N36CD36:�&�E_Ã�<�&�(�/�1G&�<J<d&�(+@85G,�:�@89;:�/-*�1
@83636*�9;/-@8:�&�<J.)/�:�%F/-:�c8:�%'&)78&�%'@8ID/-*�>[o�.)%'&�:�%'&�>[:�*0:�&�>;EF/�1G@8:�&0*�>[9;>;&�@8:�&0@
9;*�>;&0<�5GE_Kds'9;*�1':�/�1G5'&�3H:�*)@8(+(�&�9;:�@8,-,�q#ß Õ�3DX � <�<�/-:�/�*�1'@?,�,-Cyc8:�%'&
tfork

o�u8s'@81G<
t_fork

o�u8sG(+5'1G9	:�/-*�1'3=365'K�K�*�>;:�/�1'<d/�ID/-<�5'@8,
>;&�2D/-36:�>;@8:�/-*�1F(+*�>A&�@89;%_:�%'>;&�@8<�X^UY/-1'9;&):�%'&

kill
o�Ö8sG@81'<

killm
o�Ö8s

36CD36:�&�EL9;@8,-,�3=:�@8á�&)@89;:�/-*�1F78@836&�<B*�1F:�%G&0>;&�2D/-36:�>;@8:�/-*�1F*�('@b36/-2D1'@8,-c
:�%'&�C4E_5G36:�9;%'*�*�36&0@?1_@8>;78/-:�>;@8>;CQ:�%'>;&�@8<B:�*0>;&�(�,�&�9;:�:�%'&)@89;:�/�*�1F:�@8á�&�1
78C4:�%'&)&�1':�/�>;&)E_5G,�:�/-:�@?36á�/�1G2Q2D>;*�5'K�X^`A&�9;@85'36&0*�(G:�%G/�36c

kill
o�Ö8sG@81'<

killm
o�Ö8s'36%'*�5',-<B1'*�:�78&05G36&�<J:�*)36&�1'<B36/-2D1'@8,-3H:�*)365'9;%F@8K�K�,-/�9;@8:�/-*�1'3DX

æ^ç!è�é�çëê8ì�ì�è�í¤î�è�ï
hA1'<B5'36&�> cnK�>;*�2D>;@8EFEF&�>
ð'ñGò'ò'ó é�î�ô�õYöà÷Yê8é�ï'øQê8é�è
� ,�,�RA>	@?CQ�A&�36&�@8>;9	%F36CD36:�&�EF3
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$�*)@8,-,�*�. @b36/-2D1'@8,#:�*)78&)5'36&�<J.)/-:�%F:�%'&�36&)@8K�K�,-/-9	@?:�/-*�1'36c8:�%'&
_lwp_kill

o�Ö8sG@81'<
_lwp_killm

o+Ö8sG36CD36:�&�EF3H9;@8,-,-3HK�>;*�ID/-<�&0:�%'&
kill

o�Ö8sG@81'<
killm

o�Ö8s'78&�%G@8ID/�*�>A:�%'@8:�*�9;9;5'>;>;&�<B/�1FK�>;&�ID/-*�5'3
M4O4PeRAT0U]>;&�,-&�@836&�3�>�%'*�.)&�ID&�> cSÄ;*�7b9;*�1G:�>;*�,�36/-2D1'@?,�3=365'9;%F@83

SIGTSTP
c

SIGSTOP
c8@81'<

SIGCONT
9;@81'1'*�:�78&)5'36&�<B:�%G>;*�5'2D%F:�%G&�36&036CD36:�&�E

9;@8,-,-3DX
ÚNÛ'ÜyÝfÞ $�%'&)5'36&)*�(

tfork
o�u8s�c

t_fork
o+u?s+c

_lwp_kill
o�Ö8s+c?@81G<

_lwp_killm
o�Ö8s'@8>;&)1'*�:�>;&�9;*�EFE_&�1G<�&�<J7?&�9	@?5'36&0:�%'&�C4EF@8CQ1G*�:

7?&0365'K�Kd*�>	:�&�<B/-1_(�5':�5'>;&)>;&�,�&�@836&�3DXgPS:�/-3H365'2n2D&�36:�&�<B:�%'@8:�CD*�5_5G36&
:�%'&)1'&�.aÕ�:�%'>;&�@8<�36Ã�78@836&�<B/�1':�&�>;(�@89;&�3H/-1'36:�&�@8<fX

$�%'&)36K�&�9;/�(�/�9A9;%'@81'2D&�3=:�*036/-2D1'@8,#36&�E_@?1':�/�9;3=@8>;&0:�%'&)(�*�,�,-*�.0/-1'2'�

•
$�%'&

kill
o�Ö8s'@81G<

killm
o+Ö8sG36CD36:�&�EÑ9;@8,�,-3=36&�1'<B@b36/-2D1'@8,#:�*)@

E_5G,�:�/-:�@836á�/-1'2Q2D>;*�5'Kdc81'*�:�:�%'&0/-1'<�/-ID/-<�5'@8,�EF&�EF78&�>;3H*�(G@
E_5G,�:�/-:�@836á�/-1'2Q2D>;*�5'K�X^$�%G&0EF&�EF78&�>[:�%'@8:�3!&�>;ID/-9;&�3H:�%'&)36/�2D1G@8,�/�3
9;%'*�36&�1F78CQ:�%'&)36CD36:�&�E X
Pe(G@81F@8K�K�,-/-9	@?:�/-*�1F5'36&�3

kill
o+Ö?s'*�>

killm
o+Ö8s�c?:�%G/�3=9;%'@81'2n&0*�1G,�C

@8(+(�&�9;:�3H:�%'&)@8K�K�,-/�9;@8:�/-*�1_/-('/-:�/-3H>;&�9;*�E_Kd/�,-&�<B5'1'<�&�>[:�%'&
MQO4PSR[T)U]\YX ZN>;&�,-&�@836&�XgPe(G@81F@8K�K�,-/�9;@8:�/-*�1F/�3=>;&�9	&�/-ID/-1'24@b36/-2D1'@8,-c
:�%G&078&�%G@8ID/-*�>[/-3H<�&�K�&�1G<�&�1':�*�1F.)%'&�:�%'&�>[:�%'&)36&�1'<�/-1'24@8K�K�,-/�9;@8:�/-*�1
%'@83=78&�&�1F>	&�9;*�EFK�/-,�&�<B5'1G<�&�>[M4OQPSRAT0U]\YX ZYX
$�%'/-3H9;%'@?1'2D&0@?<�ID&�>;3!&�,-C4/�EFK�@89;:�3=*�1',�C4@8K�K�,-/-9;@8:�/-*�1'3=5'36/-1'2Q:�%'&
tfork

o+u8sG*�>
t_fork

o�u8s'(�5'1'9;:�/�*�1G3H:�*)9;>;&�@8:�&0:�@836á�3DX

•
$�%'&

alarm
o+Ö?s'36CD36:�&�EÑ9;@8,-,�36&�1'<�3=@b36/-2D1'@8,#:�*)@81'C4EF&�EF78&�>[*�(':�%'&

E_5G,�:�/-:�@836á�/-1'2Q2D>;*�5'KB(�>;*�EL.0%G/�9;%
alarm

o+Ö8sG/�3=9;@8,-,�&�<fXgÕ�>;&�ID/-*�5'36,-C c
:�%G&09;@8,-,�/-1'24q�ßÔÕr>;&�9;&�/�ID&�<B:�%'&)3!/-2D1'@?,�Xg$�%'&)*�,-<J78&�%G@8ID/�*�>A/�3
K�>;*�ID/�<d&�<J78C45'36/-1'2Q:�%'&

_lwp_alarm
o+Ö8sG3!Cn3!:�&�EÑ9	@?,�,�X

ÚNÛ'ÜyÝfÞ MQ36&)*�(':�%'&
_lwp_alarm

o�Ö8s'36CD36:�&�EÑ9	@?,�,�/-3=1'*�:
>;&�9;*�EFEF&�1'<�&�<B78&�9;@85'36&0/-:�EF@8C41'*�:�78&)365'K�K�*�>;:�&�<J/-1F(+5G:�5G>	&
>;&�,-&�@836&�3DX
$�%'/-3H9;%'@?1'2D&0@8(�(�&�9;:�3=*�1',-CQ@8K�Kd,�/-9;@8:�/�*�1G3H:�%'@8:�@8>;&)>;&�9	*�EFK�/-,-&�<
5'1'<�&�>AMQO4PSR[T)U]\YX ZYX

•
$�%'&)<�&�,-/�ID&�>;C4*�('@N36/�2D1G@8,�:�%'@8:�/�3=@836CD1'9;%'>;*�1'*�5'3=.)/�:�%F>;&�36K�&�9;:�:�*
:�%G&0&�ID&�1G:�:�%'@8:�9;@85G3!&�<B:�%'&)36/�2D1'@?,�:�*078&)36&�1':�/-3H<d&�,�/-ID&�>;&�<J:�*)@81'C
E_&�EF78&�>A*�(':�%G&0EF5',-:�/-:�@836á�/-1'2Q2n>	*�5GKfX

 Ã1Ç Ü É Û1ÍgÞ4`[&�9;@85'36&):�%'&):�>;@81'36EF/-3636/�*�1F*�(G:�%'&�36&)@836CD1'9;%'>;*�1'*�5'3
36/-2D1'@8,-3=/�3=1'*�:�:�/-2D%':�,�C49;*�5'K�,-&�<J:�*):�%G&0&��D&�9;5':�/-*�1_*�('@N36CD36:�&�EL9;@8,-,�c
:�%'/-3H9;%'@?1'2D&0/-EFK�@89;:�3H@8,-,�E_5G,�:�/-:�@836á�&�<J@?K�K�,�/-9;@8:�/-*�1'36c8/�1G9	,-5'<�/-1'2
&��D/-36:�/-1'2Q7?/�1'@?>	/-&�3DX
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$�%'&)9;%'@81'2D&)36%'*�5',-<B@8<�ID&�>;36&�,�C4@8(�(�&�9	:�*�1',-C4@8K�K�,-/�9;@8:�/-*�1'3H5G36/�1'2
tfork

o�u8s'*�>
t_fork

o+u?s'78&�9;@85'36& � 5G:�*�:�@836á�/-1'24@81'<BEF@89;>;*�:�@836á�/-1'2@?K�K�,-/�9;@8:�/-*�1'3H9;*�5',-<B1'&�ID&�>[<�&�K�&�1G<J*�1F@81'C49;*�>;>	&�36Kd*�1'<�&�1'9;&
7?&�:�.)&�&�1F:�@836á�3H@?1'<Jq#ßÔÕ�3DX
$�%'&)(+*�,-,-*�.0/-1'2478&�%'@8ID/-*�>;3=@8>;&0@8(�(�&�9;:�&�<B78C4:�%'/-3H9;%'@?1'2D&��
m $�%'&)<�&�,-/�ID&�>;C4*�(':�%'&

SIGCLD
3!/-2D1'@?,�.0%G&�1F@bK�>;*�9;&�363=&��D/�:�3DX

m UY/-2D1'@8,-3H5'36&�<B@83=K�@8>;@8EF&�:�&�>;3=:�*):�%'&
reada

o�Ö8s�c
writea

o�Ö8s+c?@81G<
listio

o�Ö8s'36CD36:�&�EL9;@8,-,-3DX
m $�%'&)<�&�,-/�ID&�>;C4*�(':�%'&

SIGINFO
@81G<

SIGCLULIM
36/-2D1'@8,-3=5'K�*�1

365'9;%F&�ID&�1':�3H@83=*�ID&�>;>;5'1F*�('(�/-,�&)36CD36:�&�EL�85G*�:�@83=@81'<B*�:�%'&�>
,�/-EF/�:�3DX

m $�%'&)<�&�,-/�ID&�>;C4*�(':�%'&
SIGURG

@81'<
SIGIO

36/-2D1'@8,-3=(+*�>A1'&�:�.0*�>;á
P+×�TBX

m $�%'&)<�&�,-/�ID&�>;C4*�('@N3!/-2D1'@?,�5'36&�<B@83H@NK�@8>;@8EF&�:�&�>[:�*0:�%'&
setjob

o�Ö8s'36CD36:�&�EL9;@8,-,�X
m $�%'&)<�&�,-/�ID&�>;C4*�('@

SIGRECOVERY
36/-2D1'@8,#@8(+:�&�>A:�%G&0>;&�36:�@8>;:�/-1'2

*�('@bEF5',-:�/-:�@?3!á#/�1G2Q2D>;*�5'KfX
m UY/-2D1'@8,-3H2D&�1'&�>;@8:�&�<B78C45'36/�1G2Q:�&�>;EF/�1'@?,�<�>;/�ID&�>;3=o

SIGINT
c

SIGQUIT
c
SIGTSTP

c
SIGTTIN

c8@81'<
SIGTTOU

seX
m UY/-2D1'@8,-3H36&�1':�78C45'36/-1'24:�%G&

/proc PFCKILLM
/�1G:�&�>;(�@89;&�X

m Pe1
cdbx cont signo

c
signo

/�3=@N36/-2D1'@8,�1G5'EF78&�>;Xg$�%'/-3
cdbx

oej s'9;*�E_EF@81G<J1G*�.a2D&�1'&�>;@8:�&�3=*�1',�C4*�1'&)36/-2D1'@8,�:�*)@
E_5G,�:�/-:�@836á�/-1'2Q2D>;*�5'KfXgÕ�>;&�ID/�*�5G36,�Cyc8/-:�2D&�1'&�>;@8:�&�<B*�1'&036/-2D1'@8,�Kd&�>
q�ßÔÕ'X

$�%'&�>;&0@8>;&):�%'>;&�&0K�>;/-EF@8>;CQ>;&�@836*�1G3H(�*�>[9;%'@81G2D/�1G2Q:�%'/-3=78&�%'@8ID/-*�>[(�*�>
@8,-,�:�%'&�36&)78/-1'@8>;/-&�3D�

•
PS:�.0*�5',-<B78&0<d/�(�(+/-9;5',-:�:�*):�>;@89;á�:�%'&)78/�1G@8>;/�&�3=(+*�>A.0%'/-9;%F:�%'&0*�,-<B*�>
1G&�.a78&�%'@8ID/-*�>[.)*�5',-<J78&)@8K�K�>;*�K�>;/-@8:�&�X

•
$�%'&)1'&�.a78&�%'@8ID/-*�>[/-3=@bEF*�>;&0Kd>	&�<d/�9;:�@878,-&0@?1'<JEF@81G@82D&�@878,-&
7?&�%'@8ID/-*�>;X

•
$�%'&0/-EFK�@89;:�/�3=&��DK�&�9;:�&�<B:�*078&0ID&�>;CQ,-/-E_/-:�&�<J<�5G&0:�*0:�%'&0,-/�EF/-:�&�<
369;*�K�&)*�(':�%'&

tfork
o+u8sG@81'<

t_fork
o�u8sG(�5'1'9;:�/-*�1'3DX
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vAwyx�x ,?�����n�0�;�!�0�n��{0�
$�%'&)(+*�,-,�*�.)/-1'243!5G7836&�9;:�/-*�1'3=<�&�369;>	/-78&)9;*�E_Kd@8:�/�78/-,-/�:�C4/�36365'&�3=@8(�(+&�9;:�/-1'2
:�%'&)/-1'36:�@?,�,-@8:�/-*�1_*�(':�%'&)MQO4PSR[T)U]*�K�&�>;@8:�/�1'2436CD36:�&�EL36*�(+:�.)@8>;&�X

úfûåý�ý�û ý 
�X:���N�	�;�;�	�N9U�kXé�	XL��M���X]�!9�Ô:�L���	�N9;��Xé�N�����
9;X:�Sÿ��P�Y�	MDÿ�M�ÀL�	X1Ô ÿ��
$�%'&)(+*�,-,�*�.)/-1'249	%G@81'2D&�3=.0&�>;&0EF@8<d&0:�*0:�%'&)M4OQPSRAT0U
PS1'36:�@8,-,-@8:�/�*�1D×�R[*�1G(+/-2D5'>;@8:�/-*�1_pr&�1G5_U�CD36:�&�EL/-1':�&�>	(�@89;&��

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]VYX u
$�.0*)>;@8>;&�,�C45'36&�<Bá�&�CD3=%'@8ID&07?&�&�1_&�,-/-E_/-1'@8:�&�<B/�1F*�>;<�&�>[:�*)365'K�K�*�>;:
:�%G&01G&�. Ó ßr/-1'<�*�.aUYCD36:�&�EL/-1':�&�>;(+@?9	&�>�:�%'&

check key9;*�E_EF@81'<Bo
c
*�>

C
s'@81G<J:�%'&)@878/-,-/�:�C4*�(':�%'&0@89;9;&�,-&�>;@8:�*�>[á�&�C4o

a
*�>

A
s

:�*�Ä;5'EFKJ/-1':�*0(�*�>;ELEF&�1'5'3DXg$�%G/�3=(+5G1'9;:�/-*�1'@8,-/-:�C4/-3H>;&�K�,-@89;&�<J/-1
K�@8>;:�78C4:�%'&0@?78/�,-/-:�C4:�*0:�>;@8ID&�>;36&0:�%'&)EF&�1'5F:�>;&�&):�%G>;*�5'2D%F@bID/-365'@8,
>;&�K�>;&�3!&�1G:�@?:�/-*�1F/�1F:�%'& Ó ßr/�1G<�*�.aUYCD36:�&�EL/�1G:�&�>;(�@89;&�X

•
Pe1G9;*�E_K�@?:�/-78/-,-/�:�CQ/-1':�>;*�<�5'9;&�<B.0/-:�%_>;&�,-&�@836&��^M4OQPSR[T)U]\YX Z
R[*�1'(�/-2D5'>;@8:�/�*�1FEF&�1'5F/�:�&�EF3H:�%'@?:�.0&�>;&)<�/-36@878,-&�<Jo�EF@8>;á�&�<JO=× � s@8>;&01G*0,-*�1'2D&�>AID/�36/-78,-&)@83H*�(G:�%G&0M4O4PeRAT0U]\�X ZN>;&�,�&�@?36&�>�.0%G&�1_:�%'&
/�:�&�EL/-3H&�1'@?78,�&�<dc8/�:�.)/-,�,�78&�9;*�EF&0In/�36/-78,-&�X

úfûåý�ý�û ü Þ¹�5� �8ÿ�����9;��X���ÿ����N��9;M��N9U�kX
PS1'9;*�EFK�@8:�/-78/-,�/-:�C /-1':�>;*�<�5'9;&�<J.)/-:�%_>;&�,-&�@836&��^M4O4PSR[T)U�VYX u
`A&�9;@85'36&)MQO4PSR[T)U]\YX ZN>;&��85'/->;&�3=@b1G&�.aMQO4PSR[T)U]36*�5'>;9;&0EF@81G@82D&�>
o�M4UYprs'(�&�@8:�5'>;&0:�*)365'K�K�*�>;:�1G@8E_&�<B36/-<�&�,-/�1'&)78>;@81'9;%'&�36c?/�1'36:�@8,-,-&�>	3
9;@81G1'*�:�5'36&):�%'&0M4O4PeRAT0U]VYX ZNID&�>;36/�*�1F*�('M4UYpÊ:�*)@8K�K�,-CQEF*�<�3=:�*0@
M4O4PeRAT0U]\YX Zb36CD36:�&�EkX

� :�:�&�EFK�:�3H:�*)5'36&0:�%'&)MQO4PSR[T)U�V�X ZNID&�>;3!/-*�1F*�('MQU�pÊ:�*0@8K�Kd,�C4@bEF*�<
:�*)@bM4O4PeRAT0U]\YX ZN36CD36:�&�EÑ.0/-,-,�>;&�365',�:�/�1F:�%'&)(+*�,-,-*�.0/-1'24&�>	>;*�>
EF&�3636@82D&)@81'<B:�%'&0(�@8/-,�5G>;&0*�(':�%'&)EF*�<J@8K�Kd,�/-9;@8:�/�*�1 �

$msg 374 The format for PL file 
} sVt m  is invalid.

Please contact the database administrator.

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�cn*�Kd&�>	@?:�*�> c36CD36:�&�EL@81G@8,�CD36:
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3

ægç!è�é�çëê8ì�ì�è�í¤î�è�ï
� <�EF/�1G/�36:�>;@8:�*�>�c83!Cn3!:�&�E@?1'@8,-CD36:
ð'ñYò#ò'ó é�î�ô�õGö ÷Gê8é�ï'øQê8é�è
� ,-,�R[>;@8CQ�A&�36&�@8>;9;%_36CD36:�&�EF3



���!�Q������������� ����� ¡!¢��¤£8¥=¦§��¨©¨©¡!ªS¡!£8«e¡!¢ ¬�­�®S¯�°?±B²!³µ´G¶'·	¸ ·�¹6º�·»°�¼½·	¾�¼y¿ ·	À

������Á ���	��
���
���
����������������	� ��� ���! 6 ! #" �  

úfû ý�ý�û ú �rÿ��
9;�����¨���G�����8�!�k�(ÞLI¶
�-/����ä�3�èD�;9;��9;�eÿ��Æ�N�6-:�76yþ6�8�
PS1'9;*�EFK�@8:�/�7?/�,-/-:�CQ/-1':�>	*�<d5'9;&�<J.)/�:�%F>;&�,�&�@?36&��^M4OQPSRAT0U]\YX j
`A&�2D/�1'1G/�1G2Q.)/�:�%FM4OQPSRAT0U]\YX j�c8RAÙ0m8�AT0p�.0/-,-,�78&):�%'&0*�1G,�C
365'K�Kd*�>	:�&�<B>;&�,�&�@836&)E_&�<d/�@YXg$�%'/-3H.)/-,�,�@8KdK�,�C4:�*0@8,-,�K�>;&�36&�1':�@81'<
(�5':�5'>;&0K�,-@8:�(+*�>;EF3H&��D9;&�K�:�RA� �YÒ �8\8ZN36&�>;/�&�3=@81'<BRA� �YÒ hAqr36&�>	/-&�3DX

vHwyx�Å 
a���;�����ÎÈJ���#"0��{)���D��Ç§�
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